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PRiiFAOE  TO  THIRD  EDITION. 


The  increasing  importance  of  Bacteriology  has  been  recog- 
nised in  the  present  edition  by  contributions  from  my 
friend,  Dr.  Kanthack,  the  present  Lecturer  on  Pathology 
at  St.  Bartholomew's  Hospital.  He  has  kindly  rewritten 
for  me  Chapter  III.,  on  "  Micro-organisms  in  their  Relation 
to  Pathological  Processes,"  and  has  added  to  various 
chapters,  especially  in  the  earlier  part  of  the  volume,  such 
information  on  the  various  pathogenic  bacteria  as  the  scope 
of  the  work  seemed  to  demand.  I  have,  in  addition, 
added  several  chapters  and  paragraphs  on  fresh  subjects 
which  have  of  recent  years  become  of  increasing  interest  to 
surgeons,  and  have  revised  the  book  throughout. 

1  am  again  indebted  to  Mr.  Mark  for  twenty  addi- 
tional drawings,  which  illustrate  chiefly  the  recently  added 
material. 

24  Mancuestbe  Squabe, 
April  26,  1895. 
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I  HAVE  taken  the  opportunity  afforded  by  the  publication 
of  a  Second  Edition  to  add  several  fresh  chapters  and  para- 
graphs on  subjects  which  were  not  included  in  the  pages  of 
the  former  edition. 

The  chief  of  the  new  subjects  are  Glanders,  Actino- 
mycosis and  Leprosy,  Diseases  and  Injuries  of  the  Larynx, 
Cachexia  Strumipriva,  Acromegaly,  and  Diseases  and 
Injuries  of  the  Face  and  Skull.  Many  additions  have  been 
made  to  other  chapters,  and  the  whole  book  has  been  care- 
fully revised. 

I  am  indebted  to  Mr.  Mark  for  twenty-three  additional 
Illustrations,  the  drawings  for  which  have  been  made  from 
specimens  recently  added  to  the  museum  of  St.  Bartholo- 
mew's Hospital. 

To  Mr.  James  Berry  I  have  again  to  express  my  thanks 
for  much  valuable  assistance  in  revising  the  proof-sheets. 

43  Queen  Anne  Stbebt, 
Jan.  12,  1890. 


PKEFACE  TO  FIRST  EDITION. 


My  object  in  writing  the  following  pages  has  been  to 
describe  as  simply  as  possible  the  various  Pathological 
processes  which  are  of  interest  to  the  student  of  surgery. 

With  this  intention,  I  have,  throughout  this  book,  dealt 
first  with  diseases  as  they  are  met  with  during  life,  and 
have  then  described  their  natural  courses  and  terminations, 
and  the  morbid  appearances  presented  by  the  structures 
involved. 

I  have  endeavoured,  as  far  as  possible,  to  express  the 
current  views  of  pathologists,  especially  those  of  the 
English  school ;  but  have  not  hesitated  to  make  use  of  my 
own  observations  and  of  the  abundant  pathological  material 
supplied  by  the  museum  and  post-mortem  room  of  St. 
Bartholomew's  Hospital.  The  space  at  my  disposal  and 
the  nature  of  the  work  have  not  permitted  many  references 
to  the  authors  consulted,  and  the  few  that  are  made  relate 
chiefly  to  papers  whose  contents  are  not  yet  generally 
included  in  the  textbooks. 

The  drawings  with  which  the  book  is  illustrated  are 
original,  and  have  been  made  by  Mr.  T.  Godart  from 
specimens  now  in  the  museum  of  St.  Bartholomew's 
Hospital,  with   the   exception   of   five  which  are  from 
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specimens  in  that  of  St.  Thomas's  Hospital.  I  believe  that 
all  of  them  are  faithful  copies  of  the  morbid  appearances 
they  represent.  The  blocks  for  printing  have  been  pre- 
pared by  the  "  Typo-Etching  Company." 

My  best  thanks  are  due  to  my  friends  Mr.  James  Berry, 
Mr.  D'Arcy  Power,  and  Mr.  Edgar  Willett  for  much 
valuable  advice,  and  for  assistance  in  revising  the  proof- 
sheets. 


43  Queen  Anne  Steeet, 
/Sept.  1887. 
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SURGICAL  PATHOLOGY. 


CHAPTER  I. 
KVPERTROPHY  AND  ATROPKV. 
HYPERTROPHY. 

Hypertrophy  means  increase  in  size,  and  is  a  term  usually 
limited  to  such  enlargements  as  are  evidently  abnormal  in 
their  extent. 

The  increase  in  size  of  any  tissue  may  be  the  result  of  an 
increase  in  either  the  number  or  the  size  of  its  constituent 
elements,  the  former  variety  being  called  numerical,  the 
latter  simple;  they  are  frequently  coincident.  In  true 
hypertrophy  the  various  constituent  parts  of  the  organ  or 
tissue  affected  are  all  equally  overgrown  ;  in  false  hyper- 
trophy, although  the  organ  or  tissue  is  larger  than  natural, 
the  overgrowth  is  due  to  an  increase  of  one  or  more  of  its 
constituent  elements,  to  the  exclusion  of  the  other.  The 
term  hypertrophy  is  indeed  misapplied  in  such  instances, 
for  if  it  be  employed  to  imply  increase  in  size,  it  is  evident 
that  it  should  not  be  used  where  there  is,  in  addition, 
alteration  in  structure. 

There  are  two  chief  causes  of  hypertrophy ;  first,  in- 
creased use  ;  second,  increased  blood-supply.  With 
regard  to  the  former,  it  may  be  said  that  increase  of  function 
is  always  accompanied  by  increase  in  growth,  so  long  as 
the  work  required  be  not  excessive.     True  physiological 
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hypertrophies,  the  result  of  increased  use,  are  best  seen  in 
the  muscles  of  a  healthy  person  when  caUed  upon  for 
greater  exertions  than  are  usual,  or  in  the  uterus  during 
pregnancy.  From  a  pathological  point  of  view  they  are 
most  often  the  result  of  disease  of  some  other  tissue  or 
organ,  whose  impaired  functions  are  supplemented  by  in- 
creased functional  activity  in  the  healthy  parts.  Examples 
of  such  secondary  or  compensatory  hypertrophies  are 
common,  and  good  instances  are  supphed  in  the  hypertrophy 
of  one  kidney  when  the  other  is  diseased,  the  increase  in 
size  of  the  fibula  when  the  tibia  is  congenitally  absent,  and 
the  thickening  of  the  muscular  walls  of  the  heart  in  cases 
of  valvular  disease,  or  of  those  of  the  bladder  in  obstructions 
caused  by  enlarged  prostate  or  stricture  of  the  urethra. 

The  hypertrophy  which  results  from  increased  blood- 
supply  may  occur  in  tissues  which  are  otherwise  normal,  but 
is  most  often  seen  in  connection  with  irritative  or  inflam- 
matory lesions.  Hunter's  experiment  of  transplanting  the 
spiu-  of  a  cock  on  to  its  comb  afFords  an  excellent  example 
of  the  former,  for  the  spur,  nourished  by  a  greatly  increased 
vascular  supply,  grew  to  many  times  its  original  size.  In 
the  same  way,  the  hair  in  the  neighbourhood  of  a  chronic 
ulcer  or  an  inflamed  joint,  though  itself  healthy,  often 
grows  longer  and  becomes  more  thick  on  account  of  the 
vascularity  of  the  skin  in  the  neighbourhood  of  the  inflamed 
area. 

More  often,  however,  the  overgx'owth  which  is  dependent 
on  increased  blood-supply  is  the  result  of  some  abnormal 
condition  of  the  tissue  itself.  Thus,  the  irritation  of  a 
badly-fitting  boot,  or  the  intermittent  pressure  of  a  tool  on 
the  sldn  of  the  palm,  often  results  in  the  thickening  of 
both  the  derma  and  epidei'mis,  and  the  effects  of  intermittent 
pressure  on  a  bone  is  similarly  shown  in  the  formation  of 
new  bone  from  the  periosteum.  Hypertrophies  such  as 
these  ai*o  called  irritative.  It  is  worth  while  to  mention 
yet  one  other  instance,  for  the  results  are  .sometimes  very 
striking.    In  cases  of  chi'onic  inflammation  kept  up  by  any 
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cause  in  the  neighbourhood  of  the  epiphysis  of  a  growing 
bone,  the  increased  supply  of  blood  to  the  developing  tissue 
is  followed  by  a  corresponding  increase  in  growth,  and  thus 
the  limb  on  the  diseased  side  may  become  longer  than  its 
fellow.  In  the  tibia  such  overgrowth  is  accompanied  by 
curvature,  for,  being  fixed  to  the  fibula,  it  is  unable  to  grow 
in  length  more  rapidly  than  the  latter  bone,  unless  at  the 
same  time  it  yields  to  the  resistance  ofi"ered  by  the  fibula. 

In  some  cases  parts  become  hypertrophied  without  any 
apparent  cause,  and  a  toe  or  a  finger  may  continue  to  grow 
after  the  growth  of  its  fellows  has  ceased,  till  it  becomes 
more  than  twice  the  normal  size.  In  other  cases  whole 
limbs  become  hypertrophied,  but  we  know  no  more  what  is 
the  cause  of  this  overgrowth  than  we  know  why  the  growth 
of  any  one  part  of  the  body  ceases  when  its  natural  develop- 
ment has  heen  attained. 

ATROPHY. 

Atrophy  means  diminution  in  size  without  alteration  in 
structure,  and,  if  the  term  be  strictly  used,  pure  atrophies 
will  be  found  to  be  of  rare  occurrence. 

Causes. — The  most  important  causes  of  atrophy  are, 
first,  deficient  blood-supply;  second,  deficient  use. 
The  deficient  blood-supply  is  frequently  itself  the  result  of 
some  morbid  process,  and  is  often  caused  by  pressure.  As 
already  mentioned,  intermittent  pressure,  by  causing  irrita- 
tion, induces  hypertrophy  ;  but  continuous  pressure,  on 
the  other  hand,  induces  atrophy.  No  better  instance  of 
this  can  be  desired  than  the  atrophy  of  all  the  tissues  which 
is  often  caused  by  the  pressure  of  an  aneurysm,  for  not 
only  are  the  soft  structures  destroyed,  but  bones  and  carti- 
lages may  be  completely  removed.  Thus,  in  the  case  of  an 
aortic  aneurysm,  the  ribs  or  the  sternum  may  be  either 
simply  eroded  or  entirely  absorbed  in  their  whole  thickness, 
and  the  bodies  of  the  vertebrae  may  be  similarly  afiected  ; 
this  absorption  or  atrophy  results  from  the  obliteration  of 
the  blood-vessels  by  the  pressure  of  the  aneurysmal  sac. 


4  ATEOPHY  FROM  PRESSURE. 

The  specimen  depicted  in  Pig.  i  shows  the  complete  absorp- 
tion of  the  whole  of  the  hard  palate  caused  by  the  constant 
wearing  of  a  cork  inserted  to  plug  an  aperture  which  com- 
municated with  the  nostrils.  The  patient  was  an  old 
woman,  and  as  the  hole  constantly  grew  larger,  it  became 
necessary  to  increase  the  size  of  the  cork,  and  finally  to 
add  to  its  circumference  by  wrapping  it  with  strips  of 
tape. 

The  atrophy  which  results  from  deficient  use  or  diminished 
functional  activity  is  well  seen  in  the  condition  of  a  limb  in 
which  one  of  the  joints  has  long  been  diseased.    In  such, 


Fig.  I. 


Part  of  the  Base  of  a  Skull,  showing  a  cork  surrounded  by  several 
layers  of  tape,  plugging  an  aperture  in  the  hard  palate. 

the  soft  tissues  as  a  whole  are  diminished  in  bulk,  and 
muscles,  vessels,  and  nerves  all  share  in  the  general  atrophy. 
The  bones  do  not  escape ;  they  become  hollowed  out  from 
within,  and  reduced  to  mere  shells — eccentric  atrophy — 
whilst  at  the  same  time  their  transverse  diameter  also  lessens 
— concentric  atrophy — and  thus  both  eccentric  and  con- 
centric atrophy  go  hand  in  hand.  Similar  wasting  may  be 
seen  in  the  tissues  that  form  an  amputation  stump,  the 
bone  in  which  is  often  atrophied  to  such  an  extent  that  it 
measures  less  than  a  third  of  its  normal  circumference 
(Fig.  2).  The  diminution  of  the  optic  nerve  after  removal 
of  the  eyeball,  and  of  the  renal  artery  when  the  corre- 


Fig.  2. 
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spending  kidney  has  been  destroyed,  afford  other  good 
examples  of  the  same  process. 

Many  more  varieties  of  atrophy 
might  be  mentioned,  but  not  only 
are  they  more  suitably  discussed  in 
works  on  general  pathology — they 
are  also  for  the  most  part  physio- 
logical rather  than  pathological. 
Thus,  the  atrophy  of  the  thymus 
dand  in  childhood  and  of  the  breasts 
after  the  cessation  of  menstruation 
cannot  justly  be  considered  as  in  any 
way  abnormal,  and  therefore  find 
no  place  in  works  on  pathology, 
except  for  purposes  of  comparison 
or  illustration.  Another  caxise  of 
atrophy  which  is  commonly  men- 
tioned is  excessive  use,  but  it  is 
questionable  whether  this  ever  in- 
duces an  atrophy  which  can  be  con- 
sidered pathological. 

The  other  forms  of  atrophy  which 
are  accompanied  by  fatty  changes 
in  the  affected  tissues,  and  which 
are  more  common  than  the  pure 
atrophies,  will  be  considered  in  the 
ensuing  chapter  on  "  Degeneration." 


The  Upper  Half  of  a 
Humerus  from  a  Stump. 
The  bone  is  both  dimi- 
nished in  its  circumference 
and  liollowed  out  from 
within,  the  compact  tissue 
being  greatly  diminished 
in  thickness. 


CHAPTER  II. 


DEGENERATION. 

The  term  degeneration  is  used  to  imply  an  alteration  in 
structure  whereby  the  organ  or  tissue  affected  is  rendered 
less  able  to  perform  its  normal  functions,  the  tissue  elements 
themselves  being  replaced  by  material  of  inferior  quaUty. 

ril.TTY  DEGENERATION'. 

The  most  common  form  of  degeneration  is  that  named 
fatty.  In  it  the  cells  and  fibres  are  replaced  by  fatty 
granules,  and  the  whole  texture  of  an  organ  may  by  a 
continuance  of  this  process  be  transformed  into  fatty  matter. 
Whatever  may  be  the  special  cause  at  work  in  any  individual 
case,  all  fatty  degeneration  is  caused  by  a  deficiency  in 
the  supply  of  arterial  blood,  and  this  may  be  induced 
in  various  ways.  Thus,  an  organ  by  becoming  hypertrophied 
may  outgrow  its  blood-supply — a  condition  which  is  well 
exemplified  in  cases  of  heart  disease  and  of  obstruction  to 
the  outflow  of  urine.  The  heart  in  one  case,  the  bladder 
in  the  other,  become  hypertrophied  to  meet  the  increased 
work  thrown  upon  them,  and  so  long  as  the  vascular 
supply  increases  in  just  proportion  all  goes  well.  But 
the  day  comes  when  the  tissue  outgrows  its  blood-supply, 
and  then  fatty  degeneration  ensues,  the  hypertrophied 
organ  becoming  dilated,  and  soon  failing  to  expel  its  con- 
tents. It  will  thus  be  seen  that  hypertrophy  and  fatty 
degeneration  may  co-exist  in  the  same  organ.  And  what 
is  true  of  hypertrophy  applies  also  to  new  groAHhs.  Many 
tumours  outgrow  their  vascular  supply,  and  consequently 


FATTY  DEGENERATION.  7 

degenerate  in  their  oldest  and  most  central  parts.  Thus, 
in  scirrhous  carcinomata  it  is  common  to  find  fatty  de- 
generation of  the  epithelial  cells,  and  in  sarcomatous  growths 
many  of  the  cells  become  filled  with  granules  of  oily 
material.    So  also  with  inflammatory  products.    In  all 
inflammations  there  is  a  tendency  to  fatty  change  in  the 
exuded  leucocytes,  and  the  more  chronic  the  inflammation 
and  the  more  unhealthy  the  patient  the  more  noticeable  is 
this  condition.    It  is  always  best  marked  in  strumous  or 
tubercular  inflammation,  and  is  well  exemplified  by  the 
fatty  mass  of  disintegrated  cells   which   fills  a  caseous 
lymphatic  gland,  or  the  pulpy  synovial  membrane  seen^  in 
strumous  joints.    Again,  in   inflammations   of  arteries, 
whose  intima,  it  must  be  remembered,  is  nourished  by 
osmosis,  the  exudation  cells  are  peculiarly  liable  to  de- 
generate and  form  the  so-called  atheromatous  abscesses  and 
ulcers  met  with  in  chronic  arteritis.    Thus,  whether  the 
increase  in  size  in  a  tissue  be  due  to  hypertrophy,  to  new 
growth,  or  to  inflammatory  exudation,  unless  the  blood- 
supply  increase  in  proportion  to  the  growth,  fatty  degenera- 
tion will  ensue. 

But  whilst,  on  the  one  hand,  fatty  degeneration  may  be 
caused  by  overgrowth  of  the  tissue  to  be  nourished,  on  the 
other  it  may  result  from  cutting  off  of  the  normal  blood- 
supply.     Here,  again,  the    heart   affords   an  excellent 
example,  for,  when  its  coronary  arteries  are  atheromatous 
and  its  muscle  imperfectly  supplied  with  blood,  fatty  de- 
generation of  the  walls  of  the  ventricles  commonly  results, 
and  may  lead  to  the  death  of  the  patient  either  by  failure 
of  the  heart's  action  or  by  rupture  of  the  ventricle  itself. 
In  the  brain  also,  the  result  of  disease  of  the  vessels  is  fatty 
degeneration  and  so-called  "softening,"  a  condition  which 
is  commonly  met  with  in  old  people.    Considering  that 
atrophy,  as  we  have  already  seen,  is  due  to  the  same  caxise 
as  fatty  degeneration,  namely,  deficient  arterial  supply,  we 
should  rather  expect  to  meet  the  two  processes  occurring 
together ;  and  such  indeed  is  the  case.    The  atrophy  of  the 
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tissues  in  old  age  is  not  a  simple  atrophy,  but  is  almost 
always  accompanied  by  fatty  degeneration,  and  both  are 
probably  to  a  great  extent  dependent  upon  the  atheroma 
of  the  vessels  which  is  common  in  old  people.  Again,  in 
the  atrophy  which  results  from  disuse  there  is  frequently 
also  fatty  change,  and  the  wasting  of  the  glandular  tissues 
in  old  age,  and  of  the  muscles  as  well  as  of  the  bones  in  use- 
less limbs,  is  almost  always  accompanied  by  degeneration. 

If  a  tissue  in  a  state  of  fatty  degeneration  be  examined 
microscopically,  its  cells  and  fibres  will  be  seen  infiltrated 
with  fatty  granules  and  nuclei,  and,  in  cases  of  long  stand- 
ing, plates  of  cholesterine  and  crystals  of  stearic  acid  may 
be  found.  If  sections  are  stained  in  osmic  acid,  the  fatty 
particles  are  turned  black ;  whilst  if  they  are  exposed  to  the 
action  of  ether,  they  are  rapidly  dissolved. 

MUCOID  DEGENERATZOIO-. 

Mucoid  degeneration,  occurring  as  a  pathological  process, 
has  its  physiological  type  in  the  formation  of  mucus  by  the 
glands  of  the  mucous  membrane.  In  these  the  protoplasm 
of  the  cells  is  constantly  undergoing  metamorphosis  into  a 
semi-transparent  substance,  which  distends  the  cell  to 
bursting,  and  finally  escapes  from  within  it.  The  ej)ithelia 
of  diseased  tissue  or  of  new  growths  may  secrete  a  like 
material,  and  in  other  cases  the  ground  substance  between 
the  cells  undergoes  similar  degenerative  change.  Thus,  in 
the  sarcomata,  chondromata,  and  myxomata,  it  is  common 
to  find  portions  of  the  new  growth  quite  soft  and  gelatinous, 
and  a  microscopical  examination  shows  the  cell-processes 
interlacing  with  each  other  in  a  mass  of  homogeneous,  mucoid 
matter  which  represents  the  degenerate  matrix. 

COI.I.OID  DEGEirERATZOir. 

Colloid  dageneration  is  closely  allied  to  mucoid,  the  colloid 
substance  being  distinguishable  only  by  the  fact  that, 
unlike  mucus,  it  is  not  coagulated  by  the  addition  of  acetic 
acid,  and  is  not  rendered  opaque  by  the  addition  of  alcohol. 
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Colloid  degeneration  finds  its  physiological  type  in  the 
formation  of  colloid  matter  by  the  thyroid  gland,  where 
it  is  produced  by  the  epithelial  cells  in  the  same  way  as  is 
mucus  in  the  mucous  glands.  Colloid  material  is  of  rare 
occurrence  as  a  pathological  product,  but  is  met  with  in  the 
cells  of  carcinomata  of  the  stomach,  mesentery,  and  intes- 
tines, as  well  as  in  new  growths  of  the  thyroid  and  ovary, 


Fig.  3. 


Section  of  a  Carcinoma  of  the  Breast.  Many  of  the  cells 
are  distended  with  colloid  matter,  and  in  the  lower  part  of  the 
section  is  an  irregular  cavity  caused  by  the  bursting  of  some 
such  cells. 


and  more  rarely  in  cancers  of  the  breast  (Eig.  3).  En- 
tangled in  and  filling  the  alveoli  of  a  carcinoma,  it  gives 
the  appearance  of  a  honeycomb  filled  with  semi-translucent 
gelatinous  matter,  and  is  not  easily  mistaken  for  anything 
else.  The  occurrence  of  mucoid  or  colloid  degeneration  in 
new  growths  in  no  way  affects  their  malignancy. 

Calcareous  degeneration  is  a  process  by  which  a  tissue 
becomes  impregnated  with  various  salts,  the  most  common 
of  which  are  phosphate  and  carbonate  of  lime,  together 
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with  a  small  quantity  of  magnesium  compounds.  The 
deposit  of  such  material  in  a  growing  bone  is  a  normal 
process,  but  the  cause  of  calcareous  degeneration  is  not 
clearly  understood.  It  is,  however,  a  well -ascertained  fact 
that  impaired  nutrition,  or  even  death,  of  a  tissue  always 
precedes  calcification,  and  it  is  supposed  by  some  authors 
that  special  forms  of  albumin  are  produced  which  possess 
special  affinities  for  lime  salts.  Calcareous  degeneration 
may  occur  in  any  part  of  the  body,  but  is  especially  liable 
to  affect  the  arteries  in  aged  people,  as  well  as  the  cartilages 
of  the  ribs,  larynx,  and  trachea.  It  is  also  of  common 
occurrence  in  the  products  of  previous  pathological  processes. 
Thus,  fatty  and  cartilaginous  tumours  frequently  calcify  in 
parts,  as  do  also  some  sarcomata  and  fibrous  tumours.  The 
products  of  past  inflammations  are  favourite  sites  of  calcifi- 
cation, and  good  examples  are  suppUed  by  caseous  lymphatic 
glands  and  the  cell  exudation  of  chronic  arteritis.  The 
clots  in  blood-vessels  also  are  liable,  after  the  lapse  of  many 
years,  to  become  calcified,  and  form  in  the  veins  the  so- 
called  vein-stones  or  phlebolithes. 

Microscopic  examination  of  a  tissue  in  an  early  stage  of 
calcareous  degeneration  shows  small  shining  granules  de- 
posited in  the  cells  and  matrix — where  such  can  be  dis- 
tinguished— and  occasionally  arranged  in  concentric  layers 
forming  "  chalky  concretions."  The  addition  of  a  drop  or 
two  of  hydrochloric  acid  causes  a  rapid  disappearance  of 
the  calcareous  matter. 

iiIVXYX.OII>,  AIiBVIVXXirOZD,  OR  IiARDACEOUS 
DEGEirERATXONr. 

In  this  form  of  degeneration  the  tissues  are  impregnated 
with  an  albuminous  material  which  in  pai-t  takes  the  place 
of  the  diseased  structure,  and  in  part  is  added  to  it  as  an 
infiltration.  The  organs  most  commonly  aflfected  are  the 
liver,  spleen,  kidneys,  and  intestines.  The  solid  viscera 
are,  in  advanced  cases,  much  increased  in  size,  and  ai-e 
unduly  firm  to  the  touch.     On  geption,  they  are  paler 
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than  natural,  homogeneous,  and  waxy.  When  portions 
only  of  the  organ  are  implicated,  the  amyloid  patches 
appear  as  rounded  semi-translucent  spherules,  looking  Hke 
grains  of  boiled  sago.  This  appearance  is  most  marked  m 
the  spleen,  and  has  given  rise  to  the  term  of  "  sago  spleen." 
If  iodine  be  poured  over  the  surface  of  a  diseased  organ, 
the  amyloid  material  is  stained  a  dark  red-brown  or 
mahogany  colour. 

Microscopical  examination  shows  that  the  amyloid  sub- 
stance is  first  deposited  in  the  walls  of  the  small  blood- 
vessels, especially  in  their  sub-endothelial  ceUular  tissue. 
This  readily  accounts  for  the  patchy  distribution  of  the 
substance  in  the  affected  viscera,  the  Malpighian  bodies  in 
the  kidneys  and  spleen  being  the  seat  of  the  earliest  deposit, 
whilst  the  arteries  which  run  at  right  angles  to  the  long 
axis  of  the  intestine,  and  the  blood-vessels  which  run 
parallel  to  the  renal  tubules,  appear  as  dark-brown  streaks 
when  the  part  is  stained  with  iodine.  The  amyloid  sub- 
stance is  not  stained  by  logwood  or  carmine,  and  in  sections 
prepared  with  these  reagents  appears  as  a  homogeneous 
mass  hiding  the  normal  structure.  In  sections  stained 
with  methyl-violet,  however,  the  amyloid  matter  takes  on  a 
bright  ruby-red  tint,  whilst  the  healthy  tissues  are  stained 
a  deep  blue. 

The  effects  of  amyloid  disease  of  the  viscera  are  very 
serious,  for,  on  account  of  the  early  implication  of  the 
blood-vessels,  the  nutrition  of  the  part  is  much  interfered 
with,  and,  later  on,  as  the  glandular  elements  become 
affected,  the  functions  of  the  organ  are  further  impaired. 
Advanced  amyloid  disease  is  thus  frequently  fatal. 

By  far  the  commonest  cause  of  amyloid  disease  is 
chronic  suppuration  ;  it  is,  however,  also  met  with  in 
syphilis,  both  congenital  and  acquired.  Oases  of  strumous 
caries  and  of  diseased  joints  are  very  frequently  fatal  from 
this  cause,  but  the  affection  is  not  commonly  seen  until  the 
suppuration  has  been  in  progress  for  some  months,  nor 
unless  the  discharge  of  pus  is  considerable.    H  the  cau^e  of 
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the  suppuration  be  removed— e.^/.,  if  the  affected  limb  be 
amputated— before  the  disease  has  progressed  too  far,  it  is 
quite  possible  for  recovery  to  result,  and  for  the  diseased 
viscera  to  graduaUy  resume  their  natural  size  and  functions. 
Thus,  albumen  may  disappear  from  the  urine,  and  an 
enlarged  liver  may  gradually  recede  under  the  cover  of  the 
ribs  after  an  amputation  performed  for  long-continued 
disease  of  a  joint. 

The  exact  manner  in  which  suppuration  causes  the 
deposit  of  amyloid  material  is  not  known,  but  various 
theories  have  been  propounded.  The  best  known  of  these 
is  that  of  Dr.  Dickinson,  who  has  suggested  that  the  drain 
on  the  salts  of  the  blood  caused  by  the  long-continued 
secretion  of  pus  results  in  the  deposit  of  de-alkahsed  fibrin. 
It  must,  however,  be  remembered  that  this  explanation  does 
not  hold  good  for  those  cases  in  which  the  disease  occurs  in 
the  subjects  of  congenital  syphilis,  and  in  the  absence  of 
all  suppuration. 


CHAPTEE  III. 


IVIICRO-ORGATiriSMS   IN   THEIR   RELATION  TO 
PATHOI.OGICA.Ii  PROCESSES. 

Many  important  lesions  or  morbid  processes  in  the  body- 
are  due  to  micro-organisms,  minute  vegetable  or  animal 
organisms,  most  of  which  are  visible  only  by  the  aid  of  the 
highest  powers  of  the  microscope.  Here  we  are  only  con- 
cerned with  two  great  groups,  namely,  the  schizomycetes 
and  the  fungi,  both  of  which  belong  to  the  vegetable 
kingdom.  Recently,  the  animal  organisms  have  ob- 
tained a  certain  prominence  on  account  of  researches 
made  on  the  nature  of  cancerous  processes.  But  these 
are  so  much  obscured  by  doubt  and  incomplete  observa- 
tion that  a  few  words  will  suffice  for  their  consideration 
{v.  Chapter  XX.) 

The  schizomycetes  are  extremely  minute  organisms, 
consisting  of  protoplasm  which,  as  a  rule,  presents  no 
definite  structure,  but  generally  stains  readily  with  simple 
aniline  dyes.  Chemical  analysis  shows  that  these  organisms 
contain  Hydrogen,  Nitrogen,  Oxygen,  Carbon,  Phosphorus, 
Sulphur,  Magnesium,  Calcivim,  and  Potassium.  They  all 
multiply  by  fission,  but  some  in  addition  reproduce  them- 
selves by  spore-formation. 

The  schizomycetes  ai^e  subdivided,  according  to  their 
shape  and  size,  into  the  following  classes  : — (a)  Micrococci, 
(6)  bacilli,  (c)  vibrios,  and  (d)  spirilla. 

Micrococci  are  round  or  oval,  lanceolate  organisms,  as  a  rule 
as  broad  as  they  are  long.  They  may  occur  in  pairs  (diplo- 
cocci)  or  in  groups  of  fours  (tetracocci) ;  in  short  and  long 
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chains  (streptococci),  or  in  masses  forming  a  "  zooglcea " 

winch  consists  of  numbers  of  micrococci  held  together  by 
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{a)  Staphylococci.  streptococci. 


(c)  Diplococci  (Pneuniococcus).  (d)  Antlirax  Bacilli. 


{e)  Anthrax  Bacilli  with  (/)  Vibrios  and  Spirillum. 

Spores. 

Ty1>ES  of  MicKU-OKGANISMS  :  KKOM  FLUGGE'S  "HVGlliNE." 


some  mucilaginous  material.  Examples  of  these  various 
foi'ms  are — the  diplococcus  pneumoniaj,  the  micrococcus 
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tetragonus,  the  streptococcus  pyogenes,  and  the  staphylo- 
coccus pyogenes  aureus. 

The  diplococci  and  tetracocci  are  often  surrounded  by  a 
distinct  capsule;  they  change,  however,  not  infrequently 
in  their  type  when  grown  in  artificial  media,  the  former 
developing  into  streptococci  and  the  latter  into  staphy- 
lococci. 

BacilU  are  rod-shaped  organisms  with  rounded  or  pointed 
ends,  whose  length  exceeds  their  breadth  ;  they  multiply  by 
fission,  but  many  of  them  also  by  spore-formation.  The 
spores  are  highly  refractive  and  resistent,  oval  or  round 
bodies,  which  stain  with  difficulty.  They  occupy  either  the 
centre  of  the  bacillus,  as  in  the  case  of  the  bacillus  anthracis, 
or  they  are  terminal,  giving  the  bacillus  the  appearance  of 
a  drumstick  {e.g.,  tetanus  bacillus).  Spores  are  developed 
under  special  conditions ;  thus,  the  anthrax  bacillus  never 
forms  spores  in  the  animal  body ;  it  requires  oxygen,  and  a 
favourable  temperature  and  soil.  A  temperature  of  42 '5°  C. 
completely  prevents  the  spore-formation  ;  and  so  also  does 
the  addition  of  a  minute  trace  of  carbolic  acid  to  the 
artificial  medium  in  which  the  bacillus  is  grown,  A 
bacillus  never  possesses  more  than  one  spore. 

Spirilla  are  organisms  of  a  spiral  or  corkscrew  shape  ; 
twisted  in  their  longitudinal  axis.  They  vary  much  in 
length,  and,  with  the  exception  of  the  vibrios,  are  of  little 
importance,  the  spirillum  of  recurrent  fever  being  the  only 
known  pathogenic  typical  spirillum  met  with. 

The  vibrios  probably  belong  to  the  group  of  spirilla.  They 
were  once  regarded  as  bacilli  which  are  curved  instead  of 
being  straight,  but  since  they  often  grow  into  typical  short 
or  long  spirals,  they  are  better  included  in  this  class.  The 
most  familiar  example  of  a  vibrio  is  the  organism  of  Asiatic 
cholera,  which,  on  account  of  its  resemblance  to  a  comma, 
was  called  by  Koch  the  "  comma  bacillus." 

Many  of  the  bacilli,  spirilla  and  vibrios  are  motile— i.e., 
they  possess  the  power  of  spontaneous  movement.  Such 
organisms  are  generally  found  to  have  cilia  or  fiagella.  Some 
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bacilli,  like  the  typhoid  bacillus,  bristle  with  flagella,  while 
others  have  only  one  or  two  cilia.  Many  vibrios,  for  instance, 
possess  but  a  single  terminal  flagellum.  These  processes 
can  be  seen  only  with  special  staining  methods. 

Fungi  we  much  more  complex  and  highly  developed  than 
the  schizomycetes  ;  they  are  distinguished  by  their  mycelium, 
a  meshwork  of  filaments,  which  forms  the  essential  part 
of  the  vegetating  organism.  Surgical  pathology  is  con- 
Wi'bk  cerned  which  only  a  few  fungi,  of  which  the  most  important 
are  the  Aspergillus  niger,  which  is  sometimes  found  in  cases 
of  chronic  suppuration  (otorrhoea),  the  Actinomyces,  and  its 
allied  forms  of  Streptothrix,  which  will  be  described  in 
Chapter  XIII. 

A  few  words  must  be  said  on  the  pleomorpMsm  of  many 
organisms.  Apparently  the  connection  between  the  schizo- 
mycetes and  fungi  is  closer  than  one  would  suspect  at  first 
sight.  Under  special  conditions,  for  instance,  some  bacilli 
form  an  atypical  mycelium  (e.^.,  bacilli  of  diphtheria),  and 
some  fungi,  like  the  actinomyces,  when  artificially  grown, 
pass  through  a  bacillary  phase.  Vibrios  especially  are 
highly  pleomorphic,  developing  at  times  as  typical  spirilla 
or  again  as  ordinary  bacilli. 

Involution  must  be  carefully  distinguished  from  pleo- 
morphism.  By  involution  forms  we  understand  the  various 
changes  in  shape  or  size  which  micro-organisms  undergo  with 
age  or  want  of  nutrition. .  These  are  only  temporary,  and 
as  soon  as  the  micro-organism  is  again  placed  in  favourable 
conditions  it  will  resume  its  original  characters. 

COItTDXTIOIirS    OF  XXFE. 

We  are  comparatively  ignorant  of  the  actual  or  real 
conditions  under  which  the  fungi  and  schizomycetes  live  in 
nature.  It  is  well  known  that  micro-organisms  cannot 
thrive  beyond  a  certain  altitude  or  beyond  a  certain  depth 
of  soil ;  again,  that  there  is  a  limit  to  the  heat  and  cold 
which  they  are  able  to  bear.  These  limits  are  very  vari- 
able :  organisms  are  found  in  ice  and  also  in  hot  spring.s. 
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Studying  microbic  life  in  the  laboratory,  it  is  found  that 
these  minute  vegetable  beings  require  food,  moisture,  and 
warmth. 

The  quality  of  the  food  or  soil  varies  considerably. 
For  artificial  cultivation  the  following  nutrient  media  are 
generally  used:  Potatoes,  beef-broth,  beef- peptone-gelatine, 
and  beef-peptone-agar-agar,  or  blood  serum  in  a  state  of 
coagulation.  But  of  much  greater  importance  is  the 
question  of  parasitism— i.e.,  whether  an  organism  is  capable 
of  growth  in  living  animal  tissues,  or  capable  only  of 
growth  in  dead,  dying,  or  decomposed  tissues— whether  it 
is  capable  of  thriving  in  the  animal  body  or  not.  In  the 
former  case  we  have  to  deal  with  parasites,  in  the 
latter  with  saprophytes.  Now,  many  microbes  are  able 
to  flourish  in  the  animal  body  as  well  as  outside.  Accord- 
ingly they  may  be  classified  in  the  following  manner : 

1 .  Obhgatory  parasites :  organisms   capable  only  of 
.  thriving  in  the  animal  body. 

2.  Facultative  saprophytes  :  parasitic  organisms,  which 

under  special  conditions  may  grow  outside  the 
animal  body  as  saprophytes. 

3.  Facultative  parasites :  thesearepreferably  saprophytic, 

but  under  special  conditions  become  parasitic. 

4.  Obligatory  saprophytes :   organisms   incapable  of 

thriving  in  the  animal  body. 
This  classification  is  of  great  importance  in  the  considera- 
tion of  the  aetiology  of  microbic  diseases.  Affections  due  to 
obhgatory  parasites — e.g.,  gonorrhcea,  syphilis,  rabies — can 
be  acquired  only  from  a  being  already  affected  ;  while  diseases 
due  either  to  facultative  parasites  or  to  saprophytes  have  a 
far  wider  field  of  infection.  Tuberculosis,  for  instance,  which 
is  caused  by  the  bacillus  of  tuberculosis,  a  facultative  sapro- 
phyte, may  be  acquired  directly  from  an  individual  already 
attacked,  but  the  bacillus  may  gain  access  to  the  body  also 
through  food,  inhaled  dust,  &c.  As  far  as  surgical  pathology  is 
concerned,  we  may  arrange  the  most  important  schizomycetes, 
and  the  diseases  produced  by  them,  in  the  following  way  : 

b 


18  AEROBES  AND  ANAEROBES. 

(a)  Obligatory  parasites  :  Gonorrhoea 

Syphilis 
Rabies. 

(h)  Facultative  saprophytes  :  Tuberculosis 

Glanders 

Diphtheria 

Erysipelas 

Traumatic  infections, 
(c)  Facultative  parasites  :  Anthrax 

Tetanus 

Malignant  oedema. 
Aerobic  and  Anaerobic  Organisms. — Oxygen  is 
essential  for  the  life  of  many  of  the  schizomypetes.  There  is, 
however,  a  considerable  number  of  organisms  which  can 
thrive  only  in  an  atmosphere  devoid  of  oxygen.  The  latter 
are  called  "  anaerobic,"  the  former  "  aerobic."  Many  organ- 
isms which  generally  grow  under  aerobic  conditions  often 
also  will  grow  anaerobically.    Accordingly,  we  distinguish  : 

(i)  Obligatory  anaerobic  organisms  —  i.e.,  organisms 

which  require  an  atmosphere  free  from  oxygen. 

(2)  Facultative  anaerobic  organisms — i.e.,  organisms 

which  under  ordinary  conditions  are  aerobic, 
but  which  are  readily  accustomed  to  anaerc- 
biosis. 

(3)  Obligatory  aerobic  organisms — i.e.,  organisms  which 

cannot  exist  without  oxygen. 
In  surgical  pathology  we  meet  with  two  important  obli- 
gatory anaerobic  bacilli — viz.,  the  bacillus  of  tetanus  and 
the  bacillus  of  malignant  oedema.  Many  pathogenic  varieties 
are  facultative  anaerobic  organisms,  and  this  is  a  point  of 
some  importance,  because  it  is  evident  that  in  the  tissues 
of  the  body  the  supply  of  free  oxygen  must  be  very  limited. 
Thus,  all  the  pyogenic  germs  are  readily  trained  to  an 
anaerobic  life. 

Water  or  moisture  is  necessary  for  the  growth  of  all 
micro-organisms.  AU  living  animal  tissues  contain  in  them- 
selves a  sufficiency.    Many  forms  of  organisms  are  killed 
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by  drying  ;  those,  however,  which  are  capable  of  spore- 
formation  readily  survive  drying,  and  so  also  do  others,  like 
the  tubercle  bacillus  and  the  pyogenic  cocci,  which  do  not 
multiply  by  means  of  spores.  This  resistance  is  important 
from  the  point  of  view  of  antisepsis  and  disinfection  ;  it  is 
necessary  to  apply  the  disinfectant  not  only  to  the  wound 
and  the  body,  but  also  to  procure  an  asepsis  beyond  the 
limits  of  the  body. 

Most  micro-organisms  prefer  an  alkaline  soil  for  their 
growth,  such  as  they  find  in  most  tissues.  There  are, 
however,  some  which  thrive  well  on  acid  media.  Thus,  in 
acid  urine  organisms  are  readily  found,  and  the  gonococcus, 
as  a  matter  of  fact  is  said  to  prefer  acidity  ;  in  acid  saliva 
also,  innumerable  bacilli,  cocci,  and  vibrios  are  found. 
Nevertheless,  generally  speaking,  a  faintly  alkaline  or  a 
neutral  soU  is  best  for  microbic  life. 

Rest.— Almost  all  schizomycetes  and  fungi  grow  best 
when  at  rest,  and  many  of  them  can  be  prevented  from 
growing  to  the  fullest  extent  of  virulence  or  from  multi- 
plying or  from  sporulation  by  keeping  the  fluid  in  which 
they  are  suspended  in  a  state  of  constant  motion. 

Light. — Sunlight  and  even  diffuse  daylight  are  detri- 
mental to  the  growth  and  development  of  many  pathogenic 
organisms.  Thus,  the  direct  rays  of  the  sun — even  of  the 
winter  sun — -will  destroy  readily  anthrax  bacilli  and  their 
spores,  tubercle  bacilli  and  other  organisms.  This  is  not 
due  to  the  heat  of  the  sun ;  and  it  has  been  shown  that 
the  blue  rays  of  the  spectrum  are  far  more  bactericidal 
than  red  rays.  Diflfuse  light  will  readily  diminish  the 
virulence  of  tubercle  bacilli.  Light,  therefore,  is  an  impor- 
tant element  in  the  treatment  of  many  forms  of  infective 
disease,  though  too  much  must  not  be  expected  from  it  as 
a  practical  antiseptic.  Most,  if  not  all,  the  pathogenic  germs 
grow  best  in  the  dark. 

Temperature, — The  pathogenic  micro-organisms  mostly 
thrive  best  at  the  temperature  of  the  animal  body,  but,  as 
already  mentioned,  the  limits  of  the  temperature  favourable 


20         PATHOGENIC  MICRO-ORGANISMS. 

or  unfavourable  for  their  life  vary  greatly,  some  being 
capable  of  surviving  great  alterations.  Thus,  the  tubercle 
bacillus  will  withstand  heating  for  several  minutes  to  60°  C, 
which  will  destroy  the  bacillus  of  typhoid  fever  or  the  vibrio 
of  cholera  without  fail.  Spores  can  withstand  even  high 
temperatures  ;  but  most  organisms  are  destroyed  after  being 
heated  to  100°  C.  for  several  minutes. 

Pathogenic  organisms  have  been  mentioned  repeat- 
edly without  a  definition  having  been  supplied.  It  is 
difficult  to  give  a  definition  which  covers  all  the  pro- 
perties of  the  pathogenic  organisms,  or  includes  all  the 
members  of  this  class.  Some  organisms  when  injected  or 
introduced  into  the  animal  body  produce  a  certain  lesion, 
or  a  group  of  symptoms  which  will  not  appear  without  the 
entrance  of  such  organisms  into  the  body.  These  are  called 
pathogenic  germs.  They  are  characterised  by  their  power 
of  multiplying  in,  and  acting  upon,  the  living  tissues — i.e., 
they  are  either  facultative  or  obligatory  parasites  or  facul- 
tative saprophytes.  They  manufacture  chemical  products, 
which  when  absorbed  cause  constitutional  symptoms,  or 
act  on  the  tissues,  producing  certain  lesions,  destructive  or 
formative.  Sometimes  a  distinctive  lesion  appears,  which  is 
characteristic  and  sui  generis,  and  is  accompanied  by  equally 
characteristic  symptoms.  In  such  cases  we  speak  of  specific 
organisms  and  specific  lesions  or  diseases.  It  must  be 
remembered,  however,  that  different  species  of  bacilli  and 
cocci  may  and  do  produce  identical  lesions  and  symptoms. 
Suppuration,  for  instance,  is  not  strictly  a  specific  lesion, 
because  it  is  not  confined  to  a  single  organism,  but  its  appear- 
ance can  be  traced  to  a  number  of  different  pyogenic  cocci 
and  bacilli.  It  has  already  been  mentioned  that  some  of  the 
pathogenic  organisms  are  capable  of  acting  on  healthy  tissues 
only,  namely,  the  obligatory  parasites.  Many,  if  not  most,  of 
them,  however,  find  a  suitable  habitat  only  in  the  tissues 
which  have  been  injured,  whose  vital  powers  are  lowered  by 
inflammation,  injury,  or  other  pathological  conditions,  as 
for  instance,  general  ill-health,  which  predisposes  the  body 
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to  an  attack  by  the  organisms.  These  are  the  facultative 
saprophytes  and  facultative  parasites.  There  are,  however, 
also  conditions,  when  strict  or  obligatory  saprophytes  will 
lead  to  disease,  as,  e.g.,  when  organisms  of  decomposition 
find  a  soU  on  necrosed  or  dead  tissues.  Here  they  will 
multiply  and  form  their  poisons,  which  are  absorbed,  causing 
the  constitutional  symptoms  of  septic  intoxication.  In  most 
lesions  several  organisms  occur  together,  so  that  there  is 
a  miiltiple  infection,  as,  e.g.,  in  cases  of  tetanus,  where 
pyogenic  organisms  are  found  in  company  with  the  bacillus 
of  tetanus,  or  in  cases  of  septictemia,  where  saprophytic 
organisms  assist  the  pyogenic  cocci.  In  such  cases  one 
organism  may  further  and  help  another  by  a  process  of 
"  symbiosis,"  thereby  leading  to  a  serious  exacerbation  of 
the  lesions  and  symptoms. 

Before  an  organism  can  be  proclaimed  the  specific  cause 
of  any  disease,  certain  conditions  must  be  fulfilled,  viz. : 

1 .  The  organism  must  be  found  in  every  instance  of  the 
disease,  either  by  means  of  microscopical  or  bacterioscopic 
examination — 

2.  It  must  not  be  found  in  any  other  disease — 

3.  Inoculations  of  susceptible  animals  with  the  organism 
artificially  cultivated  must  reproduce  the  original  lesion, 
and  in  this  experimental  lesion  the  same  organism  must  be 
found,  to  the  exclusion  of  all  others— 

4.  Transferred  from  animal  to  animal,  it  must  invariably 
produce  the  same  lesion — 

5.  The  poisons  or  toxines  prepared  either  from  artificial 
cultures  or  separated  out  of  the  diseased  body,  and  injected  in- 
to a  susceptible  animal,  must  lead  to  symptoms  and  processes 
characteristic  of,  and  compatible  with,  the  original  disease. 

Mode  of  action  of  pathogenic  organisms, — The 
pathogenic  organisms  may  produce  definite  lesions  or  symp- 
toms— (i)  through  mechanical  interference,  and  (2)  through 
their  chemical  products.  As  far  as  mechanical  interference 
is  concerned,  they  may  obstruct  the  capillaries  and  smaller 
vessels,  and  thus  possibly  lead  to  infective  embolism,  which 
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iQay  result  in  rapid  death.  Again,  as  in  diphtheria,  infec- 
tive membranes  may  be.  found  in  vital  organs,  or,  as  in 
ulcerative  endocarditis,  infective  vegetations  may  develop 
on  the  flaps  of  the  cardiac  valves.  Local  oedema  or  necrosis 
is  often  no  doubt  partially  due  to  mechanical  vascular 
lesions,  but  the  more  important  and  characteristic  morbid 
changes  are  unquestionably  due  to  the  absorption  of  the 
microbic  chemical  products,  or  to  their  action  on  the  tissues. 
In  every  infective  process,  then,  intoxication  plays  a  great, 
if  not  the  greatest,  part.  This  is  a  point  of  some  import- 
ance, because  until  recently  narrow  distinctions  were 
drawn  between  infective  and  intoxicative  processes.  By  an 
infection  we  ought  to  understand  the  entrance  or  intro- 
duction of  pathogenic  organisms  into  the  body ;  but  in 
every  infection  we  must  have  also  an  intoxication  with  the 
poisons  or  toxines  manufactured  by  these  organisms. 

Bacterial  Poisons  and  Toxines. — Our  knowledge 
of  the  chemical  nature  of  the  metabolic  products  of  micro- 
organisms is  still  uncertain  and  incomplete.  While  we  are 
still  unacquainted  with  the  chemistry  of  the  tissues,  while 
proteids  and  peptones,  or  albumoses,  are  little  more  than 
names,  it  is  almost  useless  to  speculate  on  the  chemical 
changes  induced  by  the  micro-organisms  in  the  living  tissues. 
In  artificial  media,  such  as  broth,  two  processes  always  take 
place  :  {a)  destructive  or  assimilative,  (b)  constructive  or 
secretive.  The  organisms  take  up  certain  substances  or 
elements,  thereby  splitting  up  complex  molecules  or  atomic 
groups,  and  thus  altering  the  original  medium  in  which 
they  were  placed  ;  but  on  the  other  hand  they  also  secrete 
complex  substances  which  they  have  built  up  from  the 
simpler  assimilated  bodies. 

Some  organisms  produce  acids,  others  pigments ;  some 
form  aromatic  compounds,  others  various  kinds  of  gases. 
Ferments  and  other  complex  bodies  are  also  found  among 
their  metabolic  products.  These  complex  substances 
require  special  attention  :  they  include  the  ptomaines  (so- 
called  animal  alkaloids),  the  albumoses,  the  toxalbumines 


BACTERIAL  POISONS.  23 

(peptones   or  globulines),  and    the  toxines  or  fermenb- 
like  albuminoid  bodies.    We  are  still  ignorant  as  to  the 
true  nature  of  the  "  specific  "  chemical  poisons.  Fashion 
often  models  scientific  opinion.     Thus  at  one  time  pto- 
maines were  considered  to  be  responsible  for  the  specific 
lesions,  but  this  view  was  soon  shown  to  be  untenable.  The 
albumoses  had  their  turn,  and  undoubtedly  albumoses  are 
formed  by  many  organisms  when  grown  in  albuminous 
nutrient  media,  as,  for  instance,  by  the  bacillus  of  anthrax 
and  of  diphtheria.    Others,  however,  form  no  albumoses, 
or  the  albumoses  produced  by  them  have  no  specific  toxic 
power.    To  a  great  extent  the  nature  of  the  chemical  sub- 
stance—i.e.,  whether  it  be  an  albumose,  a  peptone,  or  a 
globuline,  or  shortly  a  toxalbumine — seems  to  depend  on 
the  composition  of  the  nutrient  medium,  and  it  seems  that 
when  the  organisms  are  grown  in  non-albuminous  solutions, 
as,  e.g.,  in  urine  or  aspartate  of  sodium  solutions,  no  such 
toxalbumines  are  formed,  but  indefinite  albuminoid  bodies 
or  toxines.    Some  organisms,  as,  e.g.,  the  bacillus  of  diph- 
theria, manufacture  true  unorganised  enzymes,  while  others 
also  act  themselves  as  living  ferments.   We  see,  then,  that 
the  chemical  activity  of  pathogenic  germs  is  a  most  com- 
plicated process,  still  shrouded  in  obscurity ;  and  it  must 
not  be  forgotten  that,  as  the  chemical  substances  of  the 
microbic  metabolism  are  multiple  and  complex,  so  also  the 
symptoms  produced  by  them  must  be  multiple  and  complex. 
Thus,  at  the  seat  of  infection  the  organisms  may  act  as 
ferments,  splitting  off  toxic  substances  from  the  tissues  ;  at 
the  same  time,  ptomaines,  toxalbumines,  or  toxines,  or  fer- 
mentative products,  may  be  formed,  which  are  absorbed  into 
the  circulation.    These  few  remarks  must  suflB.ce  as  a  short 
sketch  of  a  doubtful  subject. 

Susceptibility  and  Predisposition. — An  organism 
which  is  pathogenic  for  a  particular  animal  species  is  not 
necessarily  pathogenic  for  another ;  it  may  be  a  closely  allied 
species.  The  infective  power  is  therefore  a  relative 
quantity,  which  depends  on  particular,  at  present  more  or 
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less  unknown,  changes  and  conditions  of  the  tissues.  We 
cannot  tell  why  the  grey  mouse  so  readily  succumbs  to  an 
inoculation  with  the  tubercle  bacillus,  while  the  white  mouse 
resists  it  as  easily.  In  the  one  case  there  is  a  natural 
predisposition  or  susceptibility;  in  the  other  case  a 
natural  resistance  or  immunity.  Similarly,  we  find 
that  some  individuals  are  highly  susceptible  to  certain  infec- 
tive diseases,  while  others  show  a  marked  resistance.  This 
susceptibility  is  often  acquired  in  some  way  or  another. 
Experimentally  it  has  been  demonstrated  that  hunger  and 
starvation,  fatigue  and  over-exertion,  enforced  thirst,  and 
errors  of  diet  break  down  a  natural  resistance  and  pro- 
duce an  acquired  predisposition.  The  same  may  be  achieved 
by  an  injection  of  chemical  and  bacterial  poisons  into  the 
animal  body.  These  are  considerations  of  great  importance, 
because  they  throw  some  light  on  the  nature  and  meaning 
of  predisposition  which  clinically  has  always  been  recog- 
nised. 

As  the  predisposition  may  be  either  natural  or  acquired, 
so  also  the  resistance  against,  or  the  immunity  from,  an  in- 
fective lesion  maybe  (i)  natural,  and  (2)  acquired.  It  may 
be  acquired  in  various  ways,  of  which  the  most  important 
ones  will  be  mentioned  here,  (a)  Recovery  from  an  infec- 
tive disease,  as  is  well  known,  often  leads  to  immunity, 
temporary  or  permanent ;  (b)  inoculation  with  the  atten- 
uated virus,  as,  e.g.,  in  the  case  of  anthrax ;  or  (c)  repeated 
inoculations  with  small  doses  of  virulent  microbic  cultures ; 
or  [d)  small  doses  of  their  toxines  and  poisons  will  produce 
the  same  result,  (e)  In  some  cases  chemical  agents,  or 
(/)  inoculations  with  antagonistic  micro-organisms,  have 
rendered  animals  insusceptible,  (g)  Lastly,  the  greatest 
triumph  of  recent  bacteriological  research  is  the  immuni- 
sation by  means  of  the  injection  of  serum  obtained  from 
immunised  animals,  a  process  which  has  been  used  on  man 
in  diphtheria  and  tetanus,  (h)  It  must  be  mentioned  also 
that  an  immunity  may  be  transmitted  from  the  artificially 
immunised  parent  to  its  offspring. 
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The  causes  of  immunity  are  still  under  discussion, 
and  no  exclusive  theory  will  explain  its  nature. 

(1)  The  oldest  view  was  the  exhaustion  theory,  accord- 
ing to  which  a  specific  organism  growing  in  the  animal 
body  exhausts  the  store  of  nutrient  material,  so  that  the 
organism  must  perish.  The  tissues  are  assumed  to  remain 
permanently  in  this  exhausted  condition. 

(2)  This  hypothesis  made  room  for  the  retention  theory, 
which  impUes  a  storing-up  in  the  tissues  of  the  metabolic 
products  of  the  specific  organism  which  renders  the  animal 
body  an  unsuitable  soil,  just  as  in  the  case  of  yeast,  the 
alcohol  produced  by  the  fermentation  destroys  the  life  of 
the  yeast  cell.  These  products  must  be  supposed  to  be 
retained  by  the  tissues  for  years. 

(3)  Metchnikofi"  explained  immunity  by  the  phagocytic 
theory;  that  is,  he  showed  that  in  an  immune  animal 
the  bacteria  are  ingested  and  digested  by  wandering  and 
fixed  mesoblastic  or  mesenchymatous  cells,  which  he 
called  phagocytes.  This  view  describes  a  common  and 
constant  phenomenon  of  immunity,  but  leaves  its  cause 
unexplained. 

(4)  The  antitoxic  theory  is  the  most  recent.  We  may 
have  either  a  gradually  acquired  tolerance  towards  the 
toxines,  or  certain  unknown  changes  are  produced  in  the 
tissues  and  tissue  juices  which  are  capable  of  neutralising 
the  microbic  toxines  and  rendering  them  harmless. 

Undoubtedly,  as  immunisation  is  a  process  which  may  be 
effected  in  various  ways,  and  as  there  is  no  one  general 
method  applicable  to  all  cases,  so  also  immunity  must 
depend  on  a  series  of  causes,  and  cannot  be  explained  by 
any  one  exclusive  theory,  however  ingenious. 

DZSTRZBITTION'    OF    SCHZZOIVIYCETES  OUTSXBi: 
AltfD  WZTHXN'   THE  BODY. 

Although  at  certain  depths  and  altitudes  there  is  no 
bacterial  or  microbic  life,  yet  as  far  as  our  ordinary 
environments  are  concerned  we  are  everywhere  surrounded 
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by  micro-organisms.  Wherever  there  is  dust  we  find 
schizomycetes  ;  the  soil  and  water  also  contain  them.  It  is 
evident  that  if  the  surroundings  of  man  are  so  impreg- 
nated with  organisms,  the  latter  must  find  an  easy  entrance 
to  the  body  by  the  respiratory  and  alimentary  tracts  or 
through  open  wounds.  And  such  indeed  is  the  case.  In 
every  act  of  respiration  they  pass  in  numbers  into  the 
respiratory  passages,  and  during  eating  they  are  carried 
into  the  mouth  and  alimentary  canal.  Fortunately,  how- 
ever, the  larger  number  of  them  are  unable  to  find  a 
suitable  soil  in  the  healthy  and  living  tissues  for  setting  up 
morbid  lesions  and  changes.  Many  of  them  are  destroyed 
by  the  cells  or  die ;  others  are  somehow  or  other  impaired  in 
their  activity  or  virulence.  Thus,  the  saliva  and  bronchial 
mucus  of  many  persons  contain  the  pneumococcus,  the 
intestines  harbour  the  bacillus  coli  commune,  and  it  seems 
that  the  diphtheria  bacillus  also  is  a  guest  of  many 
normal  tonsils.  All  these  organisms  are  highly  pathogenic, 
but  somehow  they  do  not  give  evidence  of  their  activity 
except  under  special  conditions.  Again,  the  micrococci  of 
suppuration  are  found  everywhere  in  the  dust  and  air 
around  us,  even  in  the  epidermis  and  sweat  glands ;  the 
soil  teams  with  the  deadly  tetanus  bacilli,  and  the  organisms 
of  putrefaction  are  everywhere  ready  to  attack  dead  or 
dying,  necrosed  or  necrosing  tissues.  The  germs,  therefore, 
are  present,  and  it  is  evident,  that  given  an  entrance  into 
the  body  or  tissues,  and  also  suitable  conditions  for  their 
full  development  and  physiological  activity  {i.e.,  the  pre- 
disposition), morbid  or  septic  changes  must  follow. 

Broadly  speaking,  it  may  be  said  that  the  micro-organ- 
isms reveal  their  presence  by  one  of  three  processess,  viz. : 
(i)  putrefaction;  (2)  fermentation;  (3)  infective  disease. 
Asepsis,  Sterilisation,  and  Disinfection  are  the  means  of 
preventing  their  activity. 

(i)  Decomposition  and  putrefaction  are  the  result 
of  saprophytic  organisms.  Formerly  the  latter  were  in- 
cluded under  the  term  bacterium  termo,  but  it  is  now  well 
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known  that  under  this  designation  many  forms  have 
been  included,  of  which  the  various  kinds  of  Proteus  are 
the  commonest.  The  putrefactive  organisms  include  both 
aerobic  and  anaerobic  germs,  and  are  widely  distributed 
outside  the  body.  They  have  no  power  over  living  tissues  ; 
thus,  intravenous  injections  of  Proteus  bacilU  have  no  effect 
on  healthy  rabbits.  They  require  dead  or  devitalised 
tissues— e.^.,  a  gangrenous  limb,  the  injured  surface  of  the 
puerperal  uterus,  or  a  strangulated  knuckle  of  intestine. 
Under  such  conditions  they  develop  rapidly,  and  produce 
their  toxines  and  enzymes,  which  cause  intoxication  and 
decomposition. 

In  the  absence  of  such  organisms,  dead  tissues  do  not  de- 
compose, and  may  be  kept  for  any  length  of  time  in  sterilised 
vessels,  in  aseptic  and  antiseptic  fluids.    Certain  degrees 
of  high  and  low  temperature  can  also  prevent  or  delay 
putrefaction.    The  chemical  and  fermentative  products  of 
these  saprophytes,  which  at  one  time  were  called  ptomaines, 
but  of  whose  real  nature  we  know  so  little  that  it  is  best  to 
speak  of  them  generally  as  toxines,  are  extremely  irritating 
to  the  living  tissues,  and  excite  in  them  an  acute  inflam- 
mation which  often  terminates  in  suppuration.    The  term 
septic  has  been  applied  to  all  such  inflammations  as  result 
from  the  presence  of  decomposing  material,  whilst  the 
constitutional  conditions  which  arise  if  the  septic  products 
of  decomposition  are  absorbed  are  well  known  under  the 
name  of  "  saprsemia."    It  must  not  be  forgotten,  how- 
ever, that  all  such  terms  denote  familiar  clinical  conditions, 
and  were  adopted  at  a  time  when  the  pathology  of  these 
conditions    was   not   properly   understood.    They  must 
therefore  be  used  with  caution  and  a  full  appreciation  of 
their  inadequacy. 

It  is  evident  that  these  putrefactive  organisms  are  a 
pathological  agent  of  great  importance,  and  it  must  be 
further  remembered  that  their  action  is  not  limited  to  lai-ge 
masses  of  dead  tissue,  but  that  they  are  equally  potent  in 
the  smallest  drop  of  fluid,  so  that  serum,  blood,  or  pus  may 
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undergo  putrefactive  changes  when  extravasated  in  or  over 
the  tissues,  and  may  thus  excite  inflammation  and  sup- 
puration amongst  them,  whilst  if  the  septic  products  are 
absorbed  the  various  constitutional  states  mentioned  above 
will  supervene. 

(2)  Fermentation  probably  accompanies  most  putrefac- 
tive or  infective  processes,  and  has  ah-eady  been  discussed 
above.  As  yet  our  knowledge  of  the  nature  and  action  of 
ferments  and  enzymes  is  limited.  Numerous  good  examples 
of  enzymes,  the  result  of  cellular  activity,  are  to  be  found 
in  the  human  body.  Such  are  pepsin,  trypsin,  &c.,  bodies 
which  are  capable  of  causing  very  definite  changes  in  the 
chemical  composition  of  the  fluids  in  which  they  exist. 
These  may  be  compared  with  similar  enzymes  elaborated 
by  the  micro-organisms.  Thus,  all  schizomycetes  which 
liquefy  gelatine  manufacture  a  proteolytic  enzyme,  and  it 
seems  also  that  some  pathogenic  organisms,  as,  e.g.,  anthrax 
and  diphtheritic  bacilli,  have  the  power  of  producing 
enzymes,  or  of  acting  as  ferments  capable  of  splitting  up 
albumin  into  toxic  albumoses. 

(3)  The  infective  nature  of  pathogenic  organisms  has 
been  considered  at  length  above.  Within  the  past  few 
years  many  specific  diseases  have  been  shown  to  be  the 
result  of  the  action  of  one  or  other  of  the  schizomycetes. 
Their  exact  mode  of  action  diflers  according  to  the  variety 
of  the  organism.  Some  accumulate  and  multiply  in  the 
minute  blood-vessels,  and  difixise  their  toxines  by  means  of 
the  circulation.  Others  cause  local  acute  inflammations, 
others  more  chronic  changes.  But  in  all  cases,  it  may  be 
mentioned  again,  the  organisms  act  by  producing  certain 
chemical  substances  which  when  absorbed  act  as  poisons  to  the 
various  tissues  and  lead  to  severe  constitutional  symptoms. 


CHAPTER  IV. 


INFLAMiaATION. 

The  best  definition  of  inflammation  is  that  given  by  Bui-don 
Sanderson,  who  describes  it  briefly  as  "  the  succession  of 
changes  which  occurs  in  a  living  tissue  when  it  is  injured, 
provided  that  the  injury  is  not  of  such  a  degree  as  at  once 
to  destroy  its  structure  and  vitality." 

It  has  been  ascertained  by  experiments  on  various 
animals,  that  the  phenomena  of  inflammation  are  practi- 
cally of  the  same  nature  wherever  inflamed  structures  are 
found.  It  is  therefore  unnecessary  to  detail  the  various, 
experiments  alluded  to,  and  we  may  pass  at  once  to  a 
description  of  the  process  itself. 

CKAN-CES    110-   THE    BIiOOD-VBSSEIiS  AlfD 
THE  CIRCUIiATIOKT. 

It  is  in  the  blood-vessels  and  their  contained  blood  that 
the  earliest  of  the  changes  which  occur  in  inflammation  are 
to  be  found.  The  first  eflfect  of  any  injury  is  a  dilatation 
of  the  vessels — arteries,  veins,  and  capillaries — a  condition 
which  is  first  noticeable  and  most  marked  in  the  arteries. 
The  immediate  result  of  this  alteration  in  the  calibre  of  the 
vessels  is  an  increased  supply  of  blood  to  the  tissues,  and  at 
first  an  increase  in  the  rapidity  of  the  blood-stream.  To 
this  increased  afflux  the  name  determination  of  blood 
has  been  applied. 

After  a  variable  time,  the  rapidity  of  the  blood-stream 
diminishes,  the  retardation  sometimes  taking  place  very 
suddenly,  and  being  first  seen  in  the  veins.    As  an  imme- 
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diate  result,  the  current  in  the  capillaries,  and  then  in  the 
arteries,  becomes  in  turn  slower,  and  pulsation  is  plainly 
visible  in  the  smallest  arterioles. 

If  attention  is  paid  to  the  behaviour  of  the  blood-cells 
themselves,  it  will  be  seen  that,  during  the  stage  of  "  deter- 
mination of  blood"  the  red  blood-cells  in  the  veins  are 
swept  along  in  the  middlo  of  the  stream,  in  what  is  named 
the  "  axial  current."  The  white  cells  float  on  the  outer 
side  of  the  mid-stream  near  the  vessel-wall.  When  the 
blood-current  becomes  slowed,  the  white  cells  exhibit  a 
marked  tendency  to  adhere  to  the  walls  of  the  veins,  and 
on  account  of  this  stickiness  they  gradually  accumulate 
immediately  inside  the  vessel.  And  not  only  do  they  tend 
to  adhere  to  the  vein-wall,  but  they  also  adhere  to  one 
another,  and  thus  the  vessel  becomes  lined  by  layers  of 
leucocytes,  which  constantly  gather  fresh  companions  from 
the  passing  blood. 

In  this  way  the  lumen  of  the  vessel  is  narrowed,  but  at 
first  the  axial  current  sweeps  by  with  unabated  velocity. 
Gradually,  however,  this  velocity  is  diminished,  for  the  red 
blood-cells  cohere  and  form  rouleaux,  and  thus  pass  less 
readily  through  the  smallest  vessels.  Finally,  complete 
stoppage,  or  stasis,  ensues,  and  the  smallest  veins  and 
arterioles  are  seen  to  be  filled  with  blood  in  which  no 
movement  takes  place.  If  stasis  persists,  the  nutrition  of 
the  vessel-wall  is  cut  ofi",  and  it  dies,  with  the  result  that 
its  contained  blood  coagulates. 

EXUDATION-. 

In  any  inflamed  area  the  contents  of  the  blood-vessels 
exude  in  greater  quantities  than  in  the  natural  state.  It 
must  be  remembei'ed  that,  in  the  ordinary  processes  of 
nutrition  of  a  healthy  tissue,  the  parts  around  tbe  ve-ssels 
receive  their  supplies  of  new  material  from,  and  yield  up 
their  waste  products  to,  the  white  blood-cells  and  the  seruni 
which  are  constantly  traversing  them  after  passing  out  of 
the  smaller  veins  and  capillaries.    But  in  an  inflamed  area 
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there  is  not  only  an  increase  in  the  amount  of  the  exuda- 
tion •  there  is  also  an  alteration  in  its  composition. 

In  the  earlier  stages  of  inEammation,  and  in  all  niflamma- 
tions  of  slight  intensity,  there  is  merely  an  increase  in  the 
exudation  of  serum,  a  so-called  serous  exudation,  in 
consequence  of  which  the  tissues  become  more  succulent 
and  oedematous,  but  are  otherwise  unaltered.    The  fluid,  if 
drawn  off,  is  found  to  be  almost  pure  blood-serum,  con- 
taining very  few  leucocytes,  and  no  coagulable  material. 
The  best  example  of  a  simple  serous  exudation  is  afforded 
by  a  blister.    In  the  early  stage  of  all  inflammations,  the 
greater  part  of  the  exuded  serum  is  removed  from  the 
inflamed  area  by  the  lymphatics,  and  experiments  have 
shown  that  the  flow  in  the  lymphatic  channels  is  thus 
greatly  increased. 

As  the  inflammation  progresses  and  becomes  more  in- 
tense, so  the  character  of  the  exuded  fluid  becomes  altered. 
Instead  of  being  watery  or  serous,  it  is  coagulable  and 
turbid,  and  to  fluid  such  as  this  the  name  of  plastic 
exudation  is  applied.    It  differs  from  the  serous  exudation 
in  that  it  contains  the  fibrin-forming  elements  of  the  blood 
as  well  as  numerous  leucocytes.    If  drawn  off,  it  is  found 
to  form  a  firm  white  clot,  and  in  the  tissues  also  it  coagu- 
lates.    Fluid  such  as  this  is  often  called  "lymph,"  and 
may  be  seen  to  perfection  in  cases  of  plastic  iritis,  forming 
yellowish-white  beads  or  drops  in  the  anterior  chamber  and 
on  the  surface  of  the  iris.    On  account  of  its  coagulability 
its  flow  through  the  lymphatics  is  impeded,  and  after  a  time 
it  clots  in  and  occkides  the  lymphatic  channels.    As  an 
immediate  result  the  tissues  which  these  channels  should 
drain  become  swollen  with  retained  fluid,  and,  in  conse- 
quence of  the  coagulation  of  the  exudation,  they  become 
"  indurated  "  and  "  brawny  "  in  a  manner  which  is  typical 
of  plastic  inflammation,  and  is  the  common  accompaniment 
of  many  deeply-seated  suppurations. 

Diapedesis. — Even  in  the  earlier  stages  of  an  acute 
inflammation,  and   also   in   inflammations  of  but  slight 
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intensity,  the  white  blood-corpuscles  escape  from  the  smaller 
veins.  The  more  advanced  the  inflammation,  and  the 
greater  its  intensity,  within  certain  limits,  the  greater  are 
the  numbers  in  which  they  escape. 

If  a  small  vessel  be  watched,  it  will  be  seen  that  soon  after 
the  slackening  of  the  blood-current,  and  the  adhesion  of 
the  white  blood-cells  to  the  vessel-waU,  the  contour  of  the 
vein  is  bulged  at  one  or  more  spots.  These  localised 
projections  graduaUy  increase,  and  form  rounded  or  button- 
like prominences  on  the  outside  of  the  vein.  Soon  they 
become  further  separated  from  the  vessel,  and  appear  to  be 
attached  to  it  by  a  stalk.  Finally,  this  stalk  gives  way,  and 
it  is  now  seen  that  a  leucocyte  has  slowly  worked  its  way 
through  the  vein  and  is  free  in  the  surrounding  tissue. 
In  this  manner  varying  numbers  of  white  blood-cells  escape 
from  the  vessel,  together  with  some  of  the  fluid  constituents 
of  the  blood. 

The  diapedesis  of  leucocytes  is  always  first  noticed  in 
the  veins,  and  then  in  the  capillaries  and  the  smallest 
arterioles.  In  very  acute  inflammations  the  red  blood-cells 
as  well  as  the  white  escape  from  the  vessels,  and  sometimes 
in  such  numbers  that  the  tissue  may  appear  to  be  infiltrated 
with  blood. 

It  will  thus  be  seen  that  in  inflammation  any  or  all  of 
the  various  constituents  of  the  blood  may  escape.  In  sHght 
inflammations,  and  in  the  earliest  stages  of  the  acute 
forms,  only  the  serum  exudes,  but  as  the  inflammatory 
process  progresses  the  fibrin-forming  elements,  the  white 
blood-cells,  and  finally  the  red  blood-cells,  pass  into  the 
surrounding  tissues. 

In  some  cases  of  inflammation  diapedesis  is  absent  and 
no  leucocytes  appear  at  the  seat  of  lesion.  Recently  the 
term  "  chemiotaxis  "  has  been  applied  to  the  phenomenon 
of  diapedesis  or  its  absence.  It  is  assumed  that  certain 
irritating  substances  attract  the  leucocytes,  while  others 
repel  them  ;  so  that  in  the  one  case  we  have  a  chemical 
attraction   or   positive  chemiotaxis,  in  the  other  a 
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chemical  repulsion  of  leucocytes  or  negative  chemiotaxis. 

It  is  better  to  adhere  to  the  older  terms  of  diapedesis,  or 
migration  of  white  corpuscles,  since  they  describe  merely  a 
phenomenon  without  attempting  to  explain  its  cause. 

CHAXCZiS   XN    THZ:    XITFIiAiyiED  TISSUES. 

There  is  one  change  which  is  common  to  all  inflamed 
tissues,  and  that  is  softening.    If  a  piece  of  connective 
tissue  in  a  state  of  inflammation  be  examined  under  the 
microscope,  it  will  be  seen  that  the  fibres  are  swollen,  and 
their  outlines  are  blurred  and  indistinct.    Separating  the 
bundles  of  fibrous  tissue  and  the  individual  fibres  are 
numerous  leucocytes,  which  are  here  and  there  collected  into 
masses  and  render  all  other  objects  indistinct.    It  is  probable 
that  the  softening  of  the  tissues  is  due  in  part  to  absorption 
by  them  of  the  increased  fluid  exudation  in  which  they  are 
soaked,  and  also  to  the  destructive  or  digestive  action  of  the 
leucocytes,  for  in  many  acute  inflammations  the  tissues 
undergo  molecular  death.    Amidst  the  swollen  and  blurred 
structures,  numerous  capillaries  are  seen.    Some  of  these  are 
simply  old  channels  which  have  become  dilated  and  more 
distinct  than  natui'al;  others  are  of  new  formation.  All 
such  newly  foi^med  channels  originate  from  the  pre-existing 
capillaries  of  the  part.    Their  formation  is  described  as 
follows : — One  of  the  cells  forming  the  boundary  wall  of  a 
capillary  throws  out  a  protoplasmic  process.    This  joins  a 
similar  process  from  another  capillary,  and  the  two  vessels 
are  thus  united  by  a  band  of  protoplasm,  which,  although 
at  first  solid,  is  subsequently  hollowed  out  and  permits  the 
transit  of  blood. 

The  origin  of  the  cells  which  are  found  in  the  in- 
flamed tissues  is  a  matter  about  which  there  has  been 
much  dispute,  but  may  now  be  considered  settled.  They 
originate  from  two  sources:  (i)  The  leucocytes,  whose 
diapedesis  has  already  been  described.  These  increase  in 
number  by  the  escape  of  fresh  corpuscles  from  the  vessels 
of  the  inflamed  area,  and  also  by  fission  and  karyokinesis  j 
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(2)  The  connective-tissue  cells,  which  soon  begin  to  appear 
at  the  seat  of  lesion.  The  fixed  connective-tissue  cells 
increase  in  size  and  multiply  in  number  both  by  direct  and 
indirect  cell  division.  The  wandering  cells  migrate  to  the 
area  of  inflammation  and  also  multiply  in  situ.  The  leuco- 
cytes are  present  in  such  numbers  as  to  obscure  the  other 
cells,  and  they  constitute  the  so-called  "  round-cell  infiltra- 
tion " ;  but  at  the  periphery  of  an  inflamed  area,  and  as  the 
leucocytes  disappear,  the  presence  of  the  connective-tissue 
cells  becomes  evident,  so  that  Cohnheim's  view,  that  all  the 
cells  found  in  inflamed  tissues  are  derived  from  the  blood, 
must  be  given  up.  The  commonest  leucocyte  found  in  the 
round-cell  infiltrations  is  the  ordinary  so-called  "  multi- 
nuclear  "  or  "  neutrophile  "  white  corpuscle. 

In  non-vascular  tissues,  such  as  the  cornea,  it  has  been 
shown  that  the  cells  found  in  its  substance  when  it  is  in- 
flamed are  mostly  due  to  an  infiltration  of  leucocytes  from 
the  surrounding  parts,  and  to  a  very  slight  extent  only  to 
the  multiplication  of  the  corneal  corpuscles.  Everywhere 
the  round  cell  infiltration  is  chiefiy  made  up  of  white  cor- 
puscles, and  the  connective-tissue  cells  undergo  proliferative 
changes,  and  keep  themselves  in  readiness  for  the  later  stages 
of  inflammation  and  the  regeneration  of  injured  structures. 

BXPIiAITATIOKr   OF    THE  CHAirCES   WHICH  OCCUR 
IN*  IWFI.AniniATXON'. 

The  dilatation  of  the  vessels  and  the  increased  afflux 
of  blood  which  mark  the  earliest  stage  of  the  inflammatory 
process  are  due  to  the  direct  efiect  of  the  injury  upon  the 
vessels  themselves.  This  dilatation  is  not  a  reflex  change 
due  to  irritation  of  aflferent  nerve-fibres,  for  it  can  be  caused 
by  injury  after  the  section  of  all  nerves  connected  with  the 
damaged  part.  It  is  due  to  an  alteration  in  the  tone  of  the 
muscular  walls,  and  the  injury  acts  either  directly  upon 
the  muscle  itself,  or  else  upon  the  nerve  filaments  which  it 
contains. 

The  retardation  and  ultimate  stasis  of  the  blood- 
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stream  are  the  consequences  of  changes  in  the  capillary 
blood  pressure  and  in  the  vessel-wall  whereby  the  relations 
between  the  blood  and  the  vessel  become  altered.  As  a 
result,  there  is  an  increased  resistance  to  the  passage  of 
blood  through  the  vessel,  a  tendency  to  adhesion  of  the 
white  blood-cells  to  the  vessel- wall,  and  transit  of  greater 
numbers  of  them  into  the  surrounding  parts. 

That  these  phenomena  are  due  to  changes  in  the  vessel, 
and  not  to  an  alteration  of  the  blood  in  the  inflamed  area 
is  thus  proved  : — If  the  ear  of  a  rabbit  be  deprived  of 
blood  for  twenty-four  hours,  and  the  circulation  then 
restored,  it  is  found  that,  in  consequence  of  the  cutting- 
off  of  the  blood-supply,  the  walls  of  the  smaller  vessels 
have  become  so  much  altered  that  all  the  phenomena  of 
inflammation  ensue,  inckiding  dilatation  of  the  arterioles 
and  capillaries,  followed  by  stasis  and  exudation.  On  the 
other  hand,  if,  when  stasis  has  commenced  in  an  inflamed 
tissue,  the  engorged  vessels  are  mechanically  emptied  of 
their  contents,  the  white  blood-cells  which  adhered  to  their 
walls  traverse  the  rest  of  the  circulation  in  a  natural 
manner,  and  the  rouleaux  of  red  blood-cells  break  up, 
whilst,  at  the  same  time,  if  fresh  blood  be  allowed  to  enter 
the  inflamed  area,  stasis  again  occurs. 

The  exudation  of  fluid  which  accompanies  inflammation 
is  due  to  several  factors.  Serum  passes  out  through  the 
lymphatic  and  vascular  capillaries  into  the  substance  of 
the  surrounding  tissue.  The  endothelial  lining  becomes 
affected  in  some  way  or  another,  and  allows  the  exudation 
to  filter  through,  but  at  the  same  time  there  must  be 
some  change  in  the  capillary  pressure,  and  also  chemical 
changes  in  the  tissues,  to  favour  the  osmotic  current  from 
the  capillaries  and  lymphatics.  It  is  assumed  by  some 
that  the  endothelium  of  the  lymphatics  is  an  actively 
secreting  membrane,  and  that  certain  chemical  or  irritating^ 
substances  act  as  local  or  general  lymphagogues,  so  that- 
an  mcreased  exudation  would  appear  quite  apa,rt  from  other 
physical  causes. 
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^  It  is  thus  evident  that  the  chief  phenomena  of  inflamma- 
tion are  due  to  the  eiFect  of  the  original  injury  upon 

the  vessel-wall,  and  the  endothelium  of  the  lymphatics 
and  capillax-ies. 

In  all  acute  inflammations,  however,  there  is  another, 
and  from  a  surgical  point  of  view  a  most  important,  factor 
in  the  retardation  of  the  circvilation  in  an  inflamed  part. 
This  is  the  tension  caused  by  the  exudation.  The 
more  fluid  that  escapes  from  the  vessels,  and  the  greater 
the  rapidity  with  which  it  exudes,  the  greater  wiU  be  the 
pressure  on  all  the  more  yielding  structures  around. 
Further,  the  more  resisting  the  tissues,  and  the  less  capable 
they  are  of  swelling  so  as  to  make  room  for  the  exuded 
material,  the  greater  will  be  the  tension.  As  a  conse- 
quence, the  flow  of  blood  in  the  vessels  may  be  seriously 
retarded,  and  in  some  cases  the  retardation  may  be  sufli- 
ciently  extensive  to  cause  the  death  of  the  surrounding 
parts.    This  is  known  as  "  sloughing  "  or  "  necrosis." 

THE   CIiXM-ICAI.    SIGINTS    OF  XM'FI.AMMATXON' 

are  swelling,  heat,  redness,  and  pain.  Their  occurrence  may 
be  briefly  explained  by  reference  to  the  pathological  changes 
already  described. 

The  swelling  is  the  direct  result  of  the  increase  of  fluid 
in  the  part.  The  fulness  of  the  vessels  alone  would  accoimt 
for  part  of  the  swelling,  but  most  of  the  latter  is  due  to 
the  exudation  of  serum  and  liquor  sanguinis. 

The  heat  and  redness  are  alike  due  to  the  increased 
vascularity  of  the  inflamed  area,  and  to  the  consequent 
transit  of  a  larger  quantity  of  blood  than  is  natural.  The 
increase  of  heat  is  always  relative.  The  inflamed  part  is 
hotter  than  the  corresponding  portion  of  the  body  on  the 
opposite  side,  but  is  never  hotter  than  the  blood  itself,  or 
than  the  mouth  or  the  rectum.  It  is  true  that  the  local  tem- 
perature may  be  raised  to  ioo°  or  ioi°,  or  higher,  but  when 
such  is  found  to  be  the  case,  it  will  be  found  also  that  the 
general  body-tempei-ature  is  raised  to  a  point  at  least  as  high. 
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Pain  is  due  to  pressure  on,  and  stretching  of,  the  peri- 
pheral nerves.  It  is  always  in  direct  proportion  to  the 
tension  in  the  inflamed  structures.  Thus,  in  a  part  which 
can  easily  swell— e.g.,  in  the  loose  cellular  tissue  of  the 
scrotum  or  of  the  eyelids— there  is  but  httle  pain;  but 
when  inflammatory  exudation  occurs  beneath  tense  struc- 
tures, such  as  tendon  sheaths,  tight  fasciee,  periosteum,  etc., 
pain  is  always  very  intense. 

TBRWIHTATIOKTS    OF  IU-PI.A1W1VSATIOW. 

The  inflammatory  process  may  at  any  stage  undergo 
resolution.  The  extent  to  which  it  will  progress  depends, 
as  will  presently  be  shown,  upon  the  nature  of  the  injury, 
and  the  presence  of  decomposing  material  or  of  persistent 
irritation. 

If  resolution  occur  early,  the  hypersemia  may  pass  away 
even  before  stasis  is  reached ;  if  later,  the  stasis  may  be 
broken  up,  the  vessel  may  return  to  its  natural  condition, 
and  the  blood-stream  may  again  resume  its  natural  flow. 
If  serum  has  been  exuded  into  the  tissue,  it  may  again  be 
absorbed  by  the  lymphatics.  If  fibrin  has  been  formed,  it 
may  be  disintegrated  and  removed  by  leucocytes. 

The  leucocytes  themselves  frequently  disappear,  but  in 
other  cases  they  remain  in  the  tissue,  and  in  yet  others,  to 
be  alluded  to  immediately,  they  may  collect  in  sufficient 
quantities  to  form  pus. 

If  the  leucocytes  remain  in  the  tissue,  they  do  not  remain 
as  such.  They  assist  in  the  process  of  resolution,  clearing 
away  noxious  and  necrosed  substances,  or  they  degenerate. 
The  majority  of  leucocytes  possess  the  power  of  ingesting 
and  digesting  or  destroying  matter  with  which  they  come  in 
conflicting  contact,  and,  since  in  most  forms  of  inflam- 
mation as  met  with  in  surgical  practice,  pathogenic  micro- 
organisms are  found,  white  blood  corpuscles  containing 
bacteria  will  be  seen  almost  invariably.  The  organisms  are 
thereby  absorbed,  and  thus  the  cause  of  inflammation  is 
removed.    The  process  is  called  phagocytosis.    The  len^ 
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cocytes  are  assisted  in  their  work  as  scavengers  by  other 
wandering  cells,  which  are  always  found  in  the  connective 
tissue,  and  also  by  the  fixed  connective-tissue  cells  themselves. 
It  seems,  however,  that  the  leucocytes  act  also  chemically, 
destroying  or  neutralising  the  irritant  without  being  able  to 
ingest  it ;  as,  for  example,  when  the  irritant  is  a  chemical 
substance  in  solution  (see  "Suppuration,"  Chapter  V.). 
Many  or  most  of  the  leucocytes  undoubtedly  degenerate 
with  resolution,  and  it  is  possible  that  they  may  also  serve 
as  food  for  the  connective-tissue  cells  destined  to  regenerate 
the  injured  structures.  It  was  thought  until  recently  that 
the  white  corpuscles  themselves  built  up  the  scar  tissue ; 
i.e.,  that  they  became  elongated  or  spindle-shaped,  after  a 
time  fibrillated,  and  eventually  fibrous  or  connective  tissue. 
Most  authorities  agree  now,  however,  that  though  very 
occasionally  perhaps  this  may  occur,  yet  in  warm-blooded 
animals  the  scar  tissue  is  formed  by  the  connective-tissue 
cells.  Resolution  and  scarring  only  occur  where  the  cells 
receive  a  su£6.cient  blood  supply  for  their  nutrition,  &c. 

Theories  of  Inflammation. — The  chief  phenomena 
of  inflammation  have  been  considered  above,  and  a  partial 
explanation  of  them  has  been  given.  The  essence  or  nature 
of  inflammatory  processes  is  still  obscure,  and  various 
theories  have  been  held  from  time  to  time,  of  which  some 
may  be  briefly  considered  without  entering  into  any  discus- 
sion regarding  their  value  or  adequacy,  (i)  Hypertemia 
was  regarded  to  be  the  leading  phenomenon  of  inflamma- 
tion, and  hence  the  cause  of  inflammation  was  found  either 
in  a  paralysis  of  the  vasomotor  nerves  or  in  a  constriction 
of  the  injured  arteries  followed  by  congestion  of  the  sur- 
rounding areas.  It  became  evident,  however,  that  there 
may  be  hypertemia  without  inflammation.  (2)  Virchow 
therefore  explained  inflammation  as  being  caused  by  an 
increased  nutritive  and  functional  activity  and  proliferation 
of  the  cells  in  the  afiected  tissues.  He  assumed  that  the 
connective-tissue  cells  multiply  rapidly,  and  thus  lead  to 
the  round-cell  infiltration.    Pus  accordingly  was  considered 
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to  be  the  outcome  of  proliferating  connective-tissiie  cells, 
the  leucocytes  taking  practically  no  part  in  its  formation. 
(3)  This  conception  was  soon  modified  by  Cohnheim,  who 
showed  that  the   round-cell  infiltration   consists  almost 
entirely  of  white  blood  corpuscles  which  have  passed  out 
through  the  injured  vessel- wall.    The  latter,  acted  upon  by 
the  irritant,  becomes  more  permeable,  and  allows  exudation 
and  diapedesis  to  take  place.    During  the  process  of  repair 
the  leucocytes  were  assumed  to  be  gradually  converted  into 
fibrous  tissue.     He  showed  that  in  non-vascular  tissues 
even,  as  the  cornea,  the  round-cell  infiltration  is  due  to  a 
migration  of  the  white  corpuscles  from  the  vessels  in  the 
conjunctiva,  or  the  vascular  borders  of  the  cornea.    It  has 
since  then  been  confirmed  by  most  observers  that  the  round- 
cell  infiltration  and  the  pus  cells  are  almost  entirely  made  up 
of  leucocytes,  but  that  the  latter,  in  warm-blooded  animals  at 
least,  do   not  become  converted  into  fibrous   tissue,  as 
Cohnheim  assumed.   The  cicatricial  repair  is  brought  about 
by  the  connective-tissue  cells,  which  undergo  rapid  division, 
and  assume  an  increased  activity.    (4)  Eecently,  Metch- 
nikofi",  on  the  strength  of  comparative  observations  on 
lower  animals,  has  propounded  a  fascinating  theory  which 
seeks  the  first  principle  of  inflammation  in  the  phenomena 
of  phagocytosis.    These  various  views,  briefly  indicated 
here,  cannot  be  considered  at  length  in  such  a  work  as 
this.     Inflammation  is  a  complex  process,  the  nature  of 
which  is  still  obscure,  and  depends  on  a  series  of  causes  and 
phenomena.    Nervous  influences  no  doubt  play  also  an 
important  part,  for  it  has  been  shown  that  after  section  of 
the  sympathetic  nerve,  irritation  often  produces  in  a  part 
an  extremely  severe  inflammation,  which  passes  off  slowly, 
though  at  other  times  such  section  seems  to  lead  to  a  quick 
resolution  of  a  pre-existing  inflammation. 

CATARRH.— CATARRHAXr  XITFIiAimiVIATIOII'. 

Catarrh  is  a  form  of  inflammation  affecting  epithelial 
surfapes,  and,  although  more  common  in  mupous  membranes, 
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occurs  in  the  skin  as  "eczema."  All  catarrhal  inflam- 
mations are  characterised  by  the  comparatively  slight  changes 
which  take  place  in  the  epithelial  cells,  whilst  the  deeper 
tissues  are  involved  in  the  destruction  which  is  seen  in  all 
inflammatory  processes.  Catarrh  may  be  excited  by 
mechanical  injuries,  by  exposure  to  cold  or  wet,  or  to 
irritating  matters,  as  well  as  by  certain  constitutional  con- 
tions  such  as  gout  and  scrofula. 

In  the  early  stage  of  catarrhal  inflammation  there  is 
redness  and  hyperfemia,  and  then  a  serous  exudation  into 
the  sub-epithelial  cellular  tissue,  quickly  followed  by  oozing 
of  the  fluid  amongst  the  epithelial  cells,  and  its  escape  on 
to  the  surface. 

In  many  cases  no  further  change  ensues  in  the  connective 
tissue,  but  in  some  a  plastic  exudation,  with  formation  of 
fibrin,  results,  and  the  affected  part  becomes  more  swollen 
and  indurated,  whilst  in  others  the  inflammation  proceeds 
to  suppuration,  and  pus-cells  force  their  way  between  the 
epithelial  elements,  and  are  discharged  from  the  skin  or 
mucous  membrane  affected. 

In  the  meantime,  the  epithelial  cells  themselves,  being 
more  tough  and  resistant  than  the  softer  sub-epithelial 
tissues,  appear  to  derive  actual  benefit  from  the  unusual 
vascularity  of  the  deeper  structures  and  the  consequent 
increased  supply  of  nourishment.  They  multiply  with 
unusual  rapidity,  and,  in  the  case  of  mucous  membranes, 
secrete  much  more  mucus  than  in  their  natural  state  ;  their 
secretion  is  necessarily  mingled  with  the  serum  which 
exudes  from  the  vessels  below,  and  thus  forms  the  copious 
watery  and  sticky  discharge  characteristic  of  mucous 
catarrh.  In  this  discharge  are  found  a  certain  number  of 
leucocytes  and  epithelial  cells  in  varying  numbers  and  of 
different  shapes  and  sizes.  When  suppuration  occurs,  and 
the  discharge  becomes  muco-purulent  or  purulent,  many  of 
the  pus-cells  may  be  seen  to  have  made  their  way  into  the 
substance  of  the  epithelial  cells,  and  appear  to  have  been 
formed  by  multiplication  of  the  cell-nuclei,  an  appearance 
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which  is  a  deceptive  one.  If  the  inflammatory  process  con- 
tinues, the  epithelial  cells  are  in  time  destroyed  and  an 
ulcerated  surface  is  exposed.  In  such  a  case  the  inflam- 
mation ceases  to  be  catarrhal. 

Post-mortem  examination  shows  but  little  alteration  in 
cases  of  acute  catarrh,  for  the  hypersemia  and  swelling 
quickly  subside  after  death.  In  cases  of  chronic  catarrh, 
however,  there  is  much  pigmentation,  which  results  from 
the  exudation  of  red  blood-cells  and  disintegration  of  their 
colouring  matter.  Tliis  is  well  shown  in  cases  of  chronic 
cystitis,  or  during  life  in  the  legs  of  those  who  suflTer  from 
chronic  eczema. 


CHAPTEE  V. 


SUPPURATZOM. 

Suppuration,  or  the  formation  of  pus,  is  the  final  result 
of  all  acute  inflammations  in  which  neither  resolution  nor 
repair  occurs.  The  pus  may  be  contained  in  a  cavity  forming 
an  abscess,  it  may  be  diffused,  or  may  be  discharged  from  a 
free  surface,  part  of  which  has  already  been  destroyed,  and 
which  is  said  to  be  in  a  state  of  ulceration. 

.STZOIiOCY  or  SUFFTTRATZOM-. 

It  has  already  been  said  that  any  injury  may  cause 
inflammation,  but  the  essential  characteristic  of  a  simple 
traumatic  inflammation  is  that  it  is  strictly/  localised  to  the 
seat  of  injury,  and  does  not  progress  after  the  cause  is 
removed.  A  transient  injury,  therefore,  however  severe, 
will  not  cause  an  inflammation  which  will  progress  to  the 
formation  of  pus,  for,  before  that  stage  has  been  reached, 
resolution  will  have  taken  place. 

There  are  two  chief  causes  for  the  progression  of  inflam- 
mation to  suppuration.  They  are — first,  the  presence 
of  organisms  ;  second,  persistent  irritation  of  the 
inflamed  part.  These  conclusions  are  based  chiefly  upon 
experiments,  to  some  of  which  brief  reference  may  be  made. 

In  order  to  show  that,  even  after  the  most  severe 
injuries,  suppuration  does  not  necessarily  ensue.  Professors 
Hueter  and  Hallbauer  destroyed  portions  of  the  muscle  of 
a  rabbit's  thigh  by  either  the  actual  cautery  or  by  chloride 
of  Jsinc.     The;y  found  that,  when  antiseptic  precautions 
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were  employed,  scarcely  any  vascular  disturbance  took  place, 
and  the  dead  tissue  did  not  act  as  an  irritant. 

Other  experiments  by  Professor  Ohauveau  took  matters 
a  good  deal  further.  This  experimenter  showed  that  the 
subcutaneous  twisting  of  the  spermatic  cord  in  animals, 
which  is  practised  in  France  instead  of  castration,  always 
results  in  the  complete  death  of  the  testis,  and  that  under 
ordinary  circumstances  the  dead  organ  does  not  act  as^  an 
irritant  towards  the  tissues  in  which  it  lies.  The  operation, 
which  is  known  by  the  name  of  histournage,  is  performed 
by  merely  seizing  and  twisting  the  testis  four  or  five  times, 
the  result  being  occlusion  of  the  spermatic  artery. 

But  although,  under  ordinary  circumstances,  no  suppura- 
tion ensued,  Ohauveau  showed  that,  if  any  septic  matter 
was  in  the  testis  at  the  time  of  operation,  pus  was  formed, 
and  the  dead  organ  was  cast  ofi".    This  was  demonstrated  as 
follows  :— Some  of  the  fluid  from  a  septic  abscess  containing 
organisms  was  injected  into  a  vein  before  the  operation 
was  performed.     The  organisms  being  thus  circulating 
through  the  testis  at  the  time  that  the  cord  was  twisted, 
some  of  them  necessarily  remained  in  the  organ  after  the 
operation,  and  in  all  cases  where  this  injection  was  practised 
it  was  found  that  the  tissues  became  filled  with  pus  whicb 
contained  numerous  organisms.    It  then  remained  to  prove 
that  the  suppuration  was  due  to  the  presence  of  the  micro- 
organisms in  the  testis,  and  not  to  the  general  contamina- 
tion of  the  blood— a  problem  which  was  solved  by  perform- 
ing the  operation  of  bistournage  before  injecting  the  septic 
material,  by  which  means,  the  spermatic  artery  having 
been  occluded  before  the  organisms  were  introduced,  none 
of  them  could  subsequently  enter  it.    In  such  experiments 
no  suppuration  occurred,  and  it  was  therefore  concluded 
that  the  presence  of  micro-organisms  at  the  seat  of  injury 
alone  was  sufficient  cause  for  suppuration. 

But  not  only  does  suppuration  result  from  an  injury  when 
the  septic  material  is  directly  injected  into  the  blood,  or 
enters  at  a  wounded  surface ;  it  may  also  result  from  the 
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ingestion  of  putrid  Hquid  by  the  stomach  and  intestinal 
tract.  Professor  Kocher  has  shown  that,  in  dogs,  wounds 
of  bone  which  are  in  a  perfectly  healthy  condition  may  be 
made  to  suppurate,  and  diffuse  osteitis  may  be  caused  by 
feeding  the  animal  on  putrid  material,  and  there  can  be  no 
reasonable  doubt  that  such  a  result  implies  that  micro- 
organisms introduced  through  the  intestinal  tract  may 
contaminate  a  wound,  and  that  thus  the  general  condition 
of  a  patient  may  exercise  much  influence  on  the  healing 
process. 

This  is  abundantly  illustrated  by  clinical  observations; 
for  not  only  do  wounds  seldom  heal  well  when  the  patient 
is  suffering  from  such  diseases  as  pyaemia,  erysipelas,  &c., 
but  in  many  patients  in  bad  health,  injuries  such  as  slight 
contusions  are  followed  by  suppuration  even  in  cases  where 
no  skin  wound  exists. 

Although,  however,  as  is  shown  above,  it  is  proved  that 
organisms  have  much  to  do  with  the  causation  of  sup- 
puration, it  must  be  clearly  understood  that  most  of  the 
organisms  which  are  concerned  with  the  formation  of  pus 
are  powerless  in  the  presence  of  healthy  tissues,  and  it  has 
been  shown  that  if  injected  into  the  blood  they  are  quickly 
destroyed.  It  has  already  been  mentioned  that  rest  is  essen- 
tial for  the  growth  and  activity  of  most  of  the  bacteria,  and 
the  blood  is  therefore  no  favourable  soil  for  these  parasites. 
But  it  is  evident  that  in  the  case  of  an  injury  these  con- 
ditions are  materially  altered,  for  as  the  direct  result  of 
injury  there  is  escape  of  blood  from  the  damaged  vessels, 
and  thus  a  stagnant  fluid  provided ;  and  as  a  consequence 
of  the  succeeding  inflammation,  there  is  an  exudation  of 
more  fluid,  and  an  impairment  of  the  vitality  of  the  struc- 
tures involved.  Should  bacteria  therefore  come  into  contact 
with  injured  parts,  they  are  placed  under  much  more 
favourable  conditions  for  growth  than  obtain  in  the  healthy 
body. 

It  is  to  the  same  tendency  of  organisms  to  live  in  injured, 
janhealthy,  or  dead  tissues  that  the  suppuration  of  lacerated 


CAUSES  OF  SUPPURATION.  ^5 
wounds  is  to  be  attributed,  for  in  all  of  these  there  are  to 
be  found  certain  minute  portions  of  tissue  whose  vitality 
has  been  lowered  or  destroyed,  and  it  is  m  these  that 
putrefactive  processes  commence.  _  ^ 

Thus,  it  must  be  added  that  the  nature  of  the  injury 
is  of  considerable  importance  in  deciding  the  question  as  to 
whether  suppuration  will  or  will  not  ensue  upon  its  in- 

fliction.  , 

The  advent  of  organisms  to  a  previously  healthy  wound 
is  indeed  always  the  sign  for  an  immediate  increase  of 
the  inflammatory  process,  an  increase  which  is  almost  cer- 
tainly the  result  of  the  action  of  the  bacteria  and  their 
chemical  products  on  the  damaged  and  dead  tissues  and 
fluid  in  which  they  grow,  and  the  consequent  formation  of 
irritating  chemical  products.    The  increase  of  the  inflam- 
mation is,  in  fact,  designed  to  rid  the  wound  of  the  parasitic 
growth,  and  as  the  leucocytes  are  to  a  great  extent  the 
agents  by  which  the  bacteria  are  destroyed  when  under 
natural  conditions  they  obtain  access  to  the  body,  it  is  clear 
that  the  increased  flow  of  blood,  the  exudation  of  cells,  and 
the  formation  of  interstitial  granulation  tissue  are  really 
reparative  and  not  destructive.    But  in  this  struggle  with 
the  invaders  many  leucocytes  die,  and  it  is  the  living  leu- 
cocytes which  appear  in  increased  numbers  at  the  seat  of 
lesion,  together  with  the  dead  leucocytes  and  the  fluid  in 
which  they  he,  which  constitute  pus. 

There  is,  however,  another  cause  for  the  progression  of 
any  inflammation  to  suppuration — namely,  irritation. 

The  inflammation  set  up  by  any  transient  injury  will 
subside  in  the  absence  of  septic  infection,  but,  if  the  cause 
of  the  inflammation  be  allowed  to  remain,  if  the  injury 
be,  so  to  say,  long-lasting,  if  in  fact,  persistent  irritation 
be  present,  then  the  inflammation  will  not  be  allowed  to 
subside ;  it  will  progress,  more  and  more  exudation  will 
take  place,  and  pus  will  finally  be  formed.  This  has  been 
well  demonstrated  by  Chauveau,  who  found  that  if,  after 
practising  bistournage,  the  testis  and  surrounding  parts 
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were  repeatedly  manipulated,  inflammatory  changes  resulted, 
and  suppuration  ensued,  though  the  pus  in  such  cases  did 
not  contain  any  micro-organisms.  Similarly,  in  man,  even 
in  aseptic  wounds,  or  in  the  case  of  damaged  tissues  which 
have  never  been  exposed  by  any  skin  lesion,  suppuration 
may  ensue  upon  want  of  rest,  or  irritation  by  some  foreign 
body,  the  pus  in  such  cases  not  containing  organisms  and 
possessing  hardly  any  irritating  qualities.  Thus,  suppura- 
tion may  occur  in  cases  of  simple  fractures  not  kept  at 
rest,  or  after  the  injection  of  irritating  liquids,  such  as 
iodine  or  strong  carbolic  acid,  notwithstanding  the  aseptic 
nature  of  such  fluids. 

It  has  already  been  mentioned  that  under  natural  con- 
ditions suppuration  is  a  reparative  process,  the  living 
cellular  constituents  of  pus  appearing  to  be  actively  engaged 
in  destroying  the  organisms  which  either  caused  or  keep  up 
the  suppuration.  But  besides  these  phagocytic  elements 
in  pus  there  are  found  also  chemical  substances  of  gi-eat 
power  well  suited  to  assist  the  tissues  in  their  struggle  for 
repair,  for,  from  pus  a  digestive  proteolytic  ferment  can  be 
separated,  and  Leber  has  also  shewn  that  whilst  metal 
wires  inserted  into  the  anterior  chamber  of  a  rabbit's  eye 
will  readily  cause  suppuration,  the  pus  thus  formed 
will  gradually  dissolve  the  metal.  We  have  then  in  pus — 
(a)  phagocytic  cells,  (b)  digestive  ferments,  and  (c)  a  strong 
chemical  agent  of  great  destructive  power  ;  and  this  will 
explain  readily  the  rapid  dissolution  of  tissues  caused  by 
acute  suppuration  as  well  as  the  destruction  of  the  bacilli. 

From  the  foregoing  experiments,  therefore,  it  may  be 
considered  proved — 

First,  that  the  most  severe  injuries  do  not  of  themselves 
cause  suppuration  in  healthy  tissues. 

Second,  that  if  the  part  injured  be  exposed  in  any  way 
to  "  septic  "  influences,  suppuration  will  ensue. 

Thii'd,  that  if  the  part  injured  be  exposed  to  irritation, 
suppuration  will  ensue. 


PYOGENIC  ORGANISMS. 


PYOGEH-XC    ORGATriSMS   AKTD   THEIR  MODE 
or  ACTION". 

The  commonest  causes  of  suppuration  are  undoubtedly 
micro-organisms.  Of  these,  a  few  are  so  commonly  found 
in  pus  that  they  have  been  singled  out  as  jnjogenic 
schizomycetes.  It  must  be  remembered,  however,  that 
many  other  cocci  and  bacilli,  under  special  conditions  or  in 
exceptional  cases,  may  produce  suppuration,  and  again  the 
so-called  pyogenic  germs  occasionally  may  fail  to  produce 
suppuration  or  may  lead  to  other  lesions.  The  pyogenic 
organisms  therefore  cannot  be  considered  to  be  specific 
organisms  in  the  sense  defined  above.  Most  of  the 
schizomycetes  found  in  pus  belong  to  the  group  of 
micrococci.  The  commonest  pyogenic  cocci  are  the — 
(i)  Staphylococcus  pyogenes  aureus,  (2)  Staphylococcus  pyo- 
genes albus,  (3)  Streptococcus  pyogenes ;  besides  these,  the 
following  are  not  infrequently  found  :  the  Staphylococcus 
citreus,  the  Staphylococcus  aureus  flavus  and  albus,  the 
Micrococcus  tenuis,  and  the  Bacillus  pyogenes  fcetidus.  The 
Pneumococcus  has  been  discovered  in  many  cases  of  purulent 
otitis  media  and  meningitis ;  recently  the  Bacillus  coli 
commune,  a  normal  inhabitant  of  the  intestines,  has  been 
obtained  in  various  forms  of  abscesses. 

The  pyogenic  cocci  are  apparently  present  in  the  dust 
around  us,  and  it  is  possible  that  the  Staphylococcus 
epidermidis  albus,  which  is  a  normal  inhabitant  of  the  skin 
or  cutaneous  glands,  is  merely  a  variety  of,  or  identical  with, 
the  Staphylococcus  pyogenes  albus.  In  pus  also  an  inter- 
esting bacillus  is  not  infrequently  found — viz.,  the  Bacillus 
pyocyaneus.  The  latter  in  artificial  nutrient  media  produces 
a  blue  or  bluish-green  pigment,  which  it  also  develops  in 
pus  (blue  pus). 

If  the  pyogenic  cocci — i.e.,  the  Staphylococcus  pyogenes 
aureus  and  albus  and  the  Streptococcus  pyogenes — gain 
access  into  the  circulation,  septicaemia  or  pysemia  is  the  result 
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(see  Chapter  VIII.).  Again  in  ulcerative  endocarditis  they 
are  commonly  found,  and  the  Streptococcus  pyogenes  is 
apparently  identical  with  the  streptococcus  of  erysipelas. 
It  is  important  to  keep  these  facts  in  mind,  because  they 
explain  many  accidents  and  calamities  in  clinical  surgery. 
The  most  important  question  to  answer  is,  *'  How  do  these 
cocci  produce  or  lead  to  suppuration?"  It  is  certainly  not 
their  mere  mechanical  presence,  but  the  action  of  their 
chemical  products,  which  is  responsible  for  the  pi-oduction 
of  pus.  Thus,  it  has  been  shown  that  sterilised  filtered 
cultures — i.e.,  cultures  freed  from  the  microbes,  but  con- 
taining their  products — will  produce  suppuration  when  the 
living  organisms  fail  to  do  so ;  and  Leber  has  succeeded  in 
separating  crystalline  bodies  from  cultures  of  staphylococci 
which  were  highly  pyogenic.  It  is  evident,  therefore,  that 
the  production  of  pus  is  finally  always  due  to  some  irritant, 
and  that  in  this  respect,  after  all,  bactei-ial  and  non-bacterial 
suppuration  follow  the  same  law. 

All  these  pyogenic  cocci  are  often  harmless  when  in 
contact  with  healthy  tissues,  but  when  they  gain  access  to 
a  portion  of  the  body  whose  vitality  has  been  lowered 
or  destroyed  by  injury,  or  when  the  individual  itself  is 
in  a  weak  or  debilitated  condition,  they  are  able  to 
exercise  their  undoubted  power  of  exciting  suppuration. 
Thus,  it  has  been  shown  that  the  Staphylococcus  pyo- 
genes aureus  injected  into  the  circulation  of  a  rabbit  in 
most  cases  will  produce  no  ill  eflects,  but  if  the  cardiac 
valves  have  been  previously  injured,  an  infective  endo- 
carditis will  result ;  in  other  instances  the  simultaneous 
injection  of  a  sugar  solution  has  enabled  the  Staphy- 
lococcus pyogenes  albus  to  show  its  pyogenic  power,  and 
numerous  other  experiments  have  clearly  demonstrated  the 
inability  of  injured  or  unhealthy  tissues  to  protect  them^ 
selves. 
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PORMATIOXJ-  or  PUS. 

lu  describing  the  changes  that  occur  in  inflammation,  it 
has  already  been  noted  that  the  white  blood-cells  accumu- 
late in  the  softened  tissues,  and  that  numerous  new  blood- 
vessels run  amongst  the  newly  formed  cells.    Both  cells 
and  vessels  are  bathed  in  the  exuded  serum,  and  matted 
together  by  the  coagulated  fibrin.    This  vascularised  tissue, 
rich  in  cells,  is  often  called  inflammatory  new  formation, 
and  sometimes  interstitial  granulation  tissue.    If  the 
inflammation  progresses,  the  cells  at  the  focus,  or  centre, 
of  the  inflammation  increase  in  number,  the  tissues  in 
which  they  lie  are  gradually  destroyed,  and  finally  a  space 
or  cavity  is  formed,  bounded  by  the  surrounding  "  inter- 
stitial granulation  tissue,"  and  containing  leucocytes  floating 
in  a  serous  fluid.  This  fluid,  with  its  contained  cells,  consti- 
tutes pus.    The  cavity  containing  it  is  called  an  abscess 
cavity,  and  the  walls  of  the  abscess  cavity  are  formed  by 
the  "granulation  tissue"  already  mentioned.    An  abscess 
once  formed  increases  in  size  by  a  continuance  of  the  pro- 
cess by  which  it  was  originally  developed.    Around  it  is  an 
area  of  inflammation  extending  for  a  variable  distance. 
This  inflammation  spreads,   and,   as   the  inflammatory 
process  progresses  to  suppuration,  the  abscess  grows  larger 
by  a  gradual  liquefaction  of  the  tissues  around  it.    In  all 
cases  the  pus  tends  towards  the  direction  of  the  least 
resistance,  and  thus,  a  free  surface  being  reached,  the 
pent-up   fluid  finally  escapes.    An  abscess  which  forms 
rapidly,  and  which  is  accompanied  by  all  the  signs  of 
inflammation,  is  called  an  "  acute  abscess,"  and  it  has 
been  shown  by  Professor  Ogston  that  all  such  abscesses 
contain  micrococci,  which  have,  in  cases  where  there  is  no 
wound,  presumably  reached  the  inflammatory  area  through 
the  medium  of  the  blood.    The  pus  of  an  acute  abscess 
is  hardly  ever  re-absorbed.    It  is  practically  dead  tissue  in 
a  state  of  decomposition,  and,  acting  as  a  foreign  body  to  the 
parts  around,  prevents  the  inflammation  from  subsiding. 
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CHRONIC  ABSCESS. 


DIFFUSE  SUPPURATION. 

is  the  term  applied  to  an  inflammatory  process  going  on  to 
the  formation  of  pus  which  is  not  limited  by  the  walls  of 
any  definite  cavity.  In  such  a  case  the  diflfusion  may  be 
the  result  of  a  very  widespread  injury,  e.g.,  general  contu- 
sion of  a  whole  Hmb ;  but  in  many  instances  it  is  due  to 
septic  organisms  of  more  than  usual  virulence,  and  gi-adu- 
ally  passes  into  the  specific  inflammations  known  by  the 
names  of  "cellulitis"  and  "phlegmonous  erysipelas."  In 
cases  of  diffuse  suppuration  there  appears  to  be  but  little 
tendency  to  the  coagulation  of  the  fibrin,  which  is  the  chief 
agent  in  limiting  any  collection  of  pus,  and  there  is  an 
almost  complete  absence  of  the  formation  of  gramUation 
tissue. 

SIiOUGHIM-G  AND  GATrGRISN-i:. 

In  all  inflammations  the  vitality  of  the  tissues  is  lowered, 
and  as  suppuration  progresses  they  die.  In  most  cases  the 
death  is  molecular,  and  the  portions  of  dead  tissue  are  so 
minute  that,  even  if  cast  off  in  the  discharges,  they  are 
not  noticeable.  More  generally,  however,  the  small  dead 
particles  are  dissolved  in  the  exudation — most  probably  by 
the  lexTCOcytes — and  it  is  only  in  inflammations  of  great 
intensity,  or  where  the  inflammatory  products  are  under 
great  tension,  that  larger  portions  of  the  inflamed  struc- 
tures perish.  Such  dead  portions  are  called  "  sloughs,"  and 
when  still  larger  the  part  is  said  to  be  "  gangrenous."  The 
dead  tissues  are  subsequently  separated  from  the  living  by 
a  process  of  ulceration. 

CKROH'IC  ABSCESS. 

A  chronic  abscess  is  one  which  is  of  slow  growth,  in 
which  the  signs  of  inflammation  are  bub  little  marked. 
Such  abscesses  result  either  from  long-continued  irritation, 
or  from  an  injury  inflicted  upon  unhealthy  structures.  The 
process  by  which  the  pus  is  formed  does  not  difier  from 
that  which  occurs  in  acute  suppui-ation,  but,  on  account  of 
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the  long  continuance  of  the  inflammation  many  of  the 
proliferating  connective-tissue  cells  near  the  boundary  of 
the  inflamed   area  remain  in  the  part  long  enough  to 
undergo  further  development,  and  thus  the  abscess-wall  is 
liable  to  become  greatly  thickened  by  newly  formed  fibrous 
tissue.   In  some  cases  this  thickening  is  so  considerable  that 
the  pus  becomes  enclosed  in  a  definite  capsule,  to  which 
the  name  of  "  pyogenic  membrane  "  has  been  applied.  The 
pus  of  a  chronic  abscess  in  a  healthy  person  does  not  differ 
from  that  of  an  acute  abscess,  except  in  that  it  often  con- 
tains no  micrococci.   The  latter  is  a  fact  to  be  remembered, 
for  so  long  as  all  septic  influences  are  kept  away  from  the 
abscess-wall,  so  long  will  the  formation  of  pus  remain  slow, 
and  so  long  will  signs  of  acute  inflammation  be  absent.  If, 
however,  such  an  abscess  be  opened  without  proper  pre-- 
cautions,  and  "septic"  matter  be  introduced,  putrefactive 
processes  will  be  set  up,  an  acute  inflammation  of  the  whole 
abscess-wall  will  ensue,  and  pus  will  be  formed  in  greatly 
increased  quantities.    Although,  however,  neither  micro- 
cocci nor  the  organisms  which  cause  acute  suppuration  are 
to  be  found  in  the  pus  of  a  chronic  abscess,  yet  most  of  such 
abscesses  do  depend  for  their  origin  on  the  presence  of  a 
baciUus,  for  a  very  large  proportion  of  them  are  tubercular, 
and  associated  with  the  growth  of  the  tubercle  bacillus. 
It  is  further  probable  that  in  other  cases  the  abscess  was 
primarily  due  to  the  action  of  pyogenic  germs  which  died 
at  a  later  stage,  for  it  has  been  shown  that  pus  is  an  un- 
suitable  soil  for  at  least  some  few  organisms. 

Chronic  abscesses  often  attain  great  size,  and  may  remain 
for  many  months  or  even  years  without  undergoing  any 
material  alteration  in  size.  In  some  cases,  and  especially 
when  the  exciting  cause  has  been  removed,  the  fluid  por- 
tions of  the  pus  may  be  absorbed,  and  the  pus-cells  may  dry 
up  and  become  converted  into  a  caseous  mass,  part  of  which 
may  subsequently  become  calcified.  When  absorption  is  in 
progress,  the  contents  of  a  chronic  abscess  present  varying 
degrees  of  inspissation. 


f>2  LYMPHATIC  ABSCESS. 

Occasionally,  when  the  contents  of  an  abscess  have  been 
apparently  absorbed,  there  is  a  recurrence  of  inflammation 
after  an  interval  which  may  amount  to  years,  and  pus  is 
again  formed.  To  such  abscesses,  occurring  in  the  site  of 
past  suppuration,  the  term  "residual"  has  been  applied  by 
Sir  James  Paget. 

I.YMPHATZC  ABSCESS. 

Lymphatic  or  "  cold  "  abscesses  are  sometimes  separated 
from  the  chronic  variety  on  account  of  the  greater  rapidity 
with  which  the  formation  of  pus  in  them  takes  place.  They 
may  indeed  form  very  rapidly,  and  a  case  is  recorded  by 
Brodie  in  which  he  removed  three  quarts  of  pus  from  the 
thigh  of  a  gentleman  in  whom  it  had  collected  in  the  space 
of  three  weeks.  Such  an  abscess  could  scarcely  be  called 
"  chronic,"  yet  it  differs  from  an  acute  abscess  in  the  com- 
plete, or  almost  complete,  absence  of  pain,  redness,  and  heat. 
The  walls  of  such  abscesses  are  usually  very  thin,  and  theu' 
pus  is  often  ill-formed  and  watery.  It  is  probable  that 
many  lymphatic  abscesses  are  of  tubercular  origin. 

HEAIiZia'C  OF  AN^  ABSCESS. 

As  already  mentioned,  the  pus  of  any  acute  abscess  is 
practically  dead  and  "  septic  "  material,  and,  as  such,  acts  as 
a  foreign  body  to  the  tissues  around  it,  and  keeps  up  the 
suppuration.  When,  however,  the  contents  of  such  an 
abscess  have  been  discharged,  and  nothing  remains  to  cause 
a  continuance  of  the  inflammatory  process,  the  abscess- 
cavity  is  rapidly  obliterated.  This  obliteration  occurs  as 
follows  : — The  granulating  surfaces  of  the  abscess-walls  are 
brought  into  contact  by  the  pressure  exercised  on  them  by 
the  surrounding  tissues,  which  have  until  now  been  mechani- 
cally distended  by  the  collection  of  pus.  This  pressure  is 
naturally  greatest  in  the  deepest  parts  of  a  wound,  and 
thus  it  is  in  its  deepest  parts  that  the  walls  of  an  abscess 
are  naturally  first  approximated.  Such  an  approximation 
soon  results  in  an  actual  growing  together  of  the  opposing 
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layers  of  granulations,  and  a  gradual  obliteration  of  the 
abscess-sac  from  below  upwards.  If,  however,  the  walls  of 
the  abscess  are  very  thick,  or  the  surrounding  tissues  are 
much  matted  together,  the  collapse  of  the  abscess-sac  will 
not  take  place,  and  pus  will  continue  to  be  formed  from 
the  granulating  surfaces.  But  it  does  not  follow  that  even 
in  these  circumstances  heahng  wiU  not  occur,  for  the  abscess- 
cavitv  may  be  in  gi-eat  part  filled  by  a  growth  of  fresh 
graniilations  and  fibrous  tissue,  as  in  the  process  of  heahng 
of  an  ulcer.  The  slowness  with  which  this  process  occurs, 
however,  is  well  illustrated  by  the  great  length  of  time 
required  to  fill  up  the  cavity  of  an  abscess  situated  in  an 
absolutely  unyielding  structure,  such  as  bone,  for  here,  the 
collapse  of  the  sac  being  impossible,  its  walls  cannot  directly 
grow  together. 

In  some  cases  an  abscess  does  not  altogether  close,  but, 
contracting  to  a  narrow  suppurating  track,  continues  to 
discharge  pus.  Such  a  track  is  called  a  sinus.  Sinuses 
are  often  long,  narrow,  and  tortuous.  They  are  lined  by 
ill-formed  granulations,  and  secrete  thin,  watery  pus. 
Their  walls  are  commonly  thickened  by  fibrous  tissue,  and 
a  bunch  of  granulations  commonly  sprouts  from  the  orifice. 
Anything  which  keeps  up  irritation  will  cause  a  sinus. 
Amongst  the  commonest  causes  are  the  presence  of  foreign 
bodies,  such  as  dead  bone,  portions  of  clothing,  &c. ;  the 
retention  of  pus  in  an  ill-drained  cavity  ;  constant  move- 
ments by  neighbouring  muscles;  and  the  passage  of  irri- 
tating matters,  such  as  fteces  or  urine. 

ITIiCERATIOltr. 

Ulceration  is  the  term  employed  to  indicate  an  inflam- 
mation of  a  free  surface  which  has  progressed  to  suppu- 
ration. The  process  by  which  an  ulcer  is  formed  does  not 
differ  in  any  way  from  that  by  which  an  abscess  is  developed. 
In  each  case,  an  inflammation  having  been  started,  exuda- 
tion, formation  of  new  blood-vessels,  and  softening  of  the 
surrounding  tissues  occur,  and  in  each  granulation  tissue  is 
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developed  and  pus  is  formed.  In  the  case  of  the  abscess  this 
pus  cannot  at  once  escape,  for  it  is  surrounded  by  granula- 
tion tissue  on  all  sides ;  but  in  the  case  of  an  ulcer,  the 
inflammation  having  occurred  on  a  free  surface,  the  pus 
escapes  as  quickly  as  it  is  formed,  and  the  granulation  tissue 
is  found  only  in  the  "  base  "  of  the  ulcer.  It  cannot  be  too 
clearly  enforced  that  the  section  of  the  base  of  an  ulcer  and 
that  of  an  abscess-wall  possess  precisely  the  same  structure. 
Each  is  composed  of  "  granulation  tissue,"  and  by  each  pus- 
cells  are  formed.  If  an  abscess-cavity  could  be  laid  out  on 
a  free  surface,  it  would  form  an  ulcer  ■  or  if  one  ulcer  could 
be  placed  over  another  so  that  the  pus  from  each  was  shut 
in,  a  cavity  lined  by  granulation  tissue  and  structurally 
identical  with  an  abscess  would  be  formed.  Ulceration  is 
commonly  said  to  mean  "  molecular  death,"  and  this  is  true. 
But  it  is  also  true  that  suppuration  means  precisely  the 
same,  and  that  the  gradual  destruction  of  tissue  already 
described  in  dealing  with  the  formation  of  an  abscess 
differs  in  no  way  from  the  "  molecular  death "  of  ulcera- 
tion. 

An  ulcer,  like  an  abscess,  may  result  from  persistent 
irritation,  or  from  a  septic  condition  of  a  wounded  surface, 
In  the  case  of  a  traumatic  ulcer  of  the  skin,  the  initial  injury 
is  often  slight,  perhaps  an  abrasion  destroying  the  surface 
epithelium  and  exposing  the  papillary  layer.  Such  a 
wounded  surface  would  readily  heal  if  not  exposed  to  irrita- 
tion by  dirt  or  mechanical  stimuli ;  but,  if  so  exposed,  the 
inflammation  started  by  the  injury  progresses  through  the 
stages  of  hypersemia,  stasis,  exudation,  &c.,  and  results  in 
the  formation  of  granulation  tissue  from  which  pus-cells 
are  thrown  off.  If  the  irritation  be  kept  up,  or  if  septic 
conditions  exist,  the  ulcer  may  spread,  and  the  deeper 
structures  will  be  gradually  involved  and  will  perish  in  the 
process  of  suppuration.  After  a  time  the  ulcer  ceases  to 
extend,  and  either  remains  stationary  oi'  progresses  towards 
cicatrisation.  Its  stationary  condition-  is  unnatural,  and 
is  usually  the  result  of  a  continuation  of  the  irritation,  but 
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it  may  be  due  to  various  local  conditions  to  which  aUusion 

will  presently  be  made. 

In  describing  any  ulcer,  attention  must  be  paid  to— 

(1)  The  shape  and  extent; 

(2)  The  floor  and  secretion  ; 

(3)  The  edges ; 

(4)  The  surrounding  parts. 

Following  this  arrangement,  we  may  now  proceed  to 
describe  a  healthy,  healing  ulcer— i.e.,  one  from  which  all 
irritating  causes  have  been  removed,  and  which  is  m 
process  of  cicatrisation. 

(1)  The  shape  and  extent  vary  in  different  cases. 

(2)  The  floor  is  on  the  same  level  throughout,  and  is 
formed  of  innumerable  "  granulations,"  which  give  it  a 
velvety  appeai-ance. 

Examined  more  closely,  each  granulation  is  found  to 
consist  of  a  small  papilla  composed  entirely  of  white  blood- 
cells  loosely  held  together  by  fibrin,  and  having  in  its 
centre  a  single  looped  blood-vessel.  All  the  granulations 
are  of  the  same  size,  and  are  bright-red  in  colour.  They 
are  closely  packed,  and  the  whole  base  of  the  ulcer  is 
evenly  covered  by  them.  Immediately  below  these  granu- 
lations lie  the  tissues  softened  and  irritated  by  the  inflam- 
matory process,  containing  exudation- cells  and  fluid,  with 
many  new  blood-vessels  and  connective-tissue  cells  in  a 
condition  of  active  proliferation.  The  more  deeply  we  pass 
the  less  marked  are  the  signs  of  inflammation,  and,  after 
passing  through  the  area  of  stasis  and  hypereemia,  we  reach 
the  healthy  subjacent  structures.  In  the  deepest  parts  of 
the  inflammatory  area  we  find  some  newly  formed  fi.brous 
tissue. 

The  secretion  of  a  healthy  ulcer  is  healthy  pus.  This 
is  a  thick,  opaque,  yellowish  fluid  of  a  creamy  consistence, 
with  a  specific  gravity  of  about  1030,  and  an  alkaline 
reaction.  If  allowed  to  stand,  it  does  not  coagulate,  but 
separates  into  two  layers,  the  iipper  being  clear  and  fluid, 
the  lower  dense  and  yellow.    The  clear  fluid  is  almost 
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identical  in  chemical  composition  with  serum.  The  denser 
layer  is  composed  of  "  pus  corpuscles."  Examined  micro- 
scopically, these  are  found  to  be  round  cells,  generally 
finely  granular,  with  a  diameter  of  about  of  an  inch, 

with  a  lobed  or  multi-partite  nucleus.  They  are  escaped 
leucocytes,  many  of  them  showing  active  amoeboid  move- 
ment, and  containing  bacteria  or  cellular  remains  in  their 
substance  (phagocytosis).  A  large  number  of  these  white 
corpuscles  are,  however,  dead,  and  being  dead,  have  no 
amosboid  movement. 

(3)  The  edges  of  a  healthy  ulcer  are  not  raised,  or  indur- 
ated, or  sharply  cut ;  they  slope  gently  on  to  the  base,  and 
where  the  edges  and  base  join  there  is  a  thin  bluish-white 
pellicle  marking  the  line  of  the  advancing  epithelium,  which 
is  eventually  to  overgrow  the  whole  ulcerated  surface. 

(4)  The  parts  immediately  around  a  healthy  ulcer  are 
red  and  inflamed,  but  this  inflammation  is  very  slight,  and 
limited  to  the  immediate  vicinity  of  the  nicer.  The  skin 
in  the  neighbourhood  is  healthy,  and  is  not  congested, 
eczematous,  cedematous,  or  otherwise  abnormal. 

PBRFORATZN-G  VIiCERS. 

These  are  ulcers  whose  formation  is  essentially  the  result 
of  some  disease  of  the  nerves,  and  which  are  characterised 
by  their  tendency  to  extend  in  depth  rather  than  in  area. 
They  are  almost  always  found  on  the  sole  of  the  foot,  and 
especially  beneath  the  ball  of  the  great  toe.  They  commence 
with  a  corn-hke  thickening  of  the  epidermis,  which  may 
precede  ulceration  for  several  months.  The  ulcer  has  a 
great  tendency  to  extend  into  the  subjacent  metatarso- 
phalangeal joint  and  to  cause  its  suppuration;  but,  if 
treated  by  rest,  cleanliness,  and  the  removal  of  pressure, 
the  ulceration  generally  ceases  to  extend.  Perforating  ulcers 
commonly  complicate  tabes  dorsalis,  and  may  occur  in  the 
course  of  other  diseases  of  the  spinal  cord,  or  in  cases  of 
peripheral  neuritis  and  notably  in  leprosy.  They  are  some- 
times  associated   with  sweating  and  anaesthesia  of  the 


FORMATION  OF  SCARS.  57 
neighbouring  skin.  If  the  part  be  treated  by  amputcation, 
the  ulcer  is  prone  to  recur  on  the  stump. 

HEAIiIIfC  or  AN  TTICEB. 

It  has  dready  been  said  that  so  long  as  an  ulcer  is 
irritated  so  long  it  tends  to  extend,  but  when  all  irritation 
has  been  removed,  the  inflammatory  process  becomes  more 
limited,  and  repair  commences.  An  ulcer  implies  loss  of 
substance,  and  the  first  efforts  of  repair  are  directed  towards 
filhng  up  the  gap  made  by  the  ulcerative  process.  Until 
this  gap  has  been  filled  up— i.e.,  until  the  base  of  the  ulcer 
has  been  raised  to  a  level  with  its  edges  and  with  the 
surroimding  parts— the  process  of  "skinning  over"  does  not 
commence. 

The  gap  is  filled  by  fibrous  tissue,  which  is  formed  from 
the  surrounding  proliferating  connective-tissue  cells.  In 
the  deeper  parts  of  the  granulations  the  newly  formed 
and  actively  multiplying  connective-tissue  cells    which  lie 
amongst  the  exuded  leucocytes  show  further  activity,  and, 
together  with  their  neighboui'S,  develop  into  fibres  in  the 
manner  already  described.    Fresh  granulations  are  now 
formed,  the  proliferation  of  cells  continues,  new  loops  of 
blood-vessels  shoot  up  towards  the  free  surface,  and  thus 
by  a  constant  development  of  the  cells  in  the  deeper  parts 
the  ulcer,  and  an  equally  constant  growth  of  fresh  granu- 
lations, the  base  of  the  ulcer  is  raised  to  the  level  of  the 
surrounding   parts.     When   this    is   accomplished,  the 
epithelial  cells  at  the  edges  grow  over  the  ulcerated  sur- 
face, and  gradually  cover  it  in.    At  first  the  epithelial 
covering  is  very  thin,  and  the  granulating  tissue  beneath, 
shining  through,  gives  it  a  bluish-white  appearance.  Later 
on,  when  the  epithelium  is  thicker,  and  the  subjacent 
structures  have   lost  their   vascularity,   the   "scar"  or 
"  cicatrix  "  is  of  a  pearly-white  colour. 

It  is  the  special  characteristic  of  all  newly  formed 
fibrous  tissue  that  it  tends  to  contract,  and,  as  a  conse- 
quence, the  scar  tends  to  diminish  in  size  for  long  after 
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the  skinning-over  process  is  complete.  It  is  probable  that 
this  contraction  is  merely  the  result  of  lessened  vascularity, 
for  by  the  time  that  the  epithelium  has  grown  over  the 
ulcerated  surface,  the  numerous  newly  formed  blood-vessels, 
having  fulfilled  their  purpose  of  bringing  up  material  to  fiU 
the  gap,  and  of  supplying  the  young  connective  tissue  with 
nourishment,  shrink  and  disappear.  The  young  fibrous 
tissue  consequently  becomes  more  dry,  and  shrinks,  and 
thus  produces  the  contraction  characteristic  of  all  scar 
tissue.  The  result  of  this  contraction  is  that  the  neigh- 
bouring parts  tend  to  be  drawn  in  towards  the  scar,  and  on 

Fig.  5. 


Keloid  Scar  on  the  Male  Breast. 

the  extent  to  which  they  can  be  drawn  in,  even  more  than 
on  the  size  of  the  original  ulcer,  the  extent  of  the  I'esulting 
cicatrix  will  depend.  Thus,  in  extremely  lax  tissues,  such 
as  the  scrotum  and  eyelid,  large  portions  of  skin  can  be 
removed  with  scarcely  any  visible  scar  resulting  :  but  where 
the  skin  is  tense — as,  e.g.,  over  the  front  of  the  tibia — the 
scar  of  an  ulcer  is  always  relatively  large. 

When  the  whole  thickness  of  the  skin  has  been  destroyed 
it  is  not  rejDroduced,  and  the  epithelial  covering  of  the 
cicatrix  is  devoid  of  papillie,  hairs,  sebaceous  and  sweat 
glands. 

Occasionally  the  growth  of  scar  tissue  does  not  cease  when 
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the  wound  has  closed,  but  more  fibrous  tissue  is  produced, 
and  a  keloid  giwth  results.  Keloid  is,  indeed,  a  tumour 
composed  of  scar  tissue,  and  may  originate  m  the  site  ot 
any  healed  wound,  however  minute.  It  is  most  frequently 
seen  on  the  chest  and  shoulders,  and  is  relatively  common 
in  the  scars  on  the  necks  of  scrofulous  persons.  The 
microscope  shows  that  a  keloid  is  composed  of  spindle  cells 
and  fibrous  tissue,  closely  resembHng  the  structure  of  a 
fibro-sarcoma.  In  most  cases,  after  continuing  to  increase 
for  an  indefinite  time,  the  growth  of  a  keloid  scar  ceases, 
and  in  many  instances  the  tumour  already  formed  partially 
or  entirely  atrophies.  Removal  of  keloid  by  operation  is 
generally  useless,  as  the  scar  of  the  operation  wound  also 
usually  becomes  keloid. 


CHAPTER  VI. 


KEAIiINa  OF  WOUNDS. 

Although  wounds  are  generally  described  as  healing  in 
four  or  five  different  ways,  yet  in  all  the  process  by  which 
they  are  finally  closed  is  the  result  of  inflammation.  It 
will  be  remembered  that  we  have  already  defined  inflam- 
mation (p.  29)  as  "the  succession  of  changes  which  occurs 
in  a  living  tissue  when  it  is  injured,  &c.,"  and  thus  it  may 
be  said  that  every  injury  carries  with  it  its  own  cure,  for 
in  all  alike  the  healing  process  is  of  inflammatory  origin, 
and  is  the  direct  result  of  the  injury. 

It  is  true  that  even  within  very  recent  years  "  healing  by 
immediate  union  "  has  been  described,  but  this  is  a  process 
which  may  be  said  to  have  no  pathology,  for  in  it  the 
several  tissues  are  supposed  to  simply  join  without  the 
intervention  of  any  uniting  material  whatever.  Thus,  one 
piece  of  muscle  would  become  attached  to  another  piece, 
one  end  of  a  cut  vessel  to  the  other,  and  so  forth.  It  is 
probable  that  this  never  really  occurs,  and  that  in  all  cases 
there  is  some  intervening  plastic  material,  however  small  in 
amount. 

HEAI.XM-G  BV  FIRST  ZNTEITTZOM' 

is  healing  without  the  formation  of  pus,  and  is  best  seen  in 
cases  of  surgical  operations,  where  healthy  soft  tissues  have 
been  cleanly  divided  by  a  sharp  knife — e.g.,  in  operations 
for  harelip  or  in  flap  amputations. 

If  in  such  a  case  all  haemorrhage  is  arrested,  and  the 
parts  are  brought  into  complete  apposition,  the  following 
changes  may  be  noticed  : — 
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The  edges  of  the  wound  at  first  become  slightly  red  and 
swollen,  the  latter  condition  being  often  well  demonstrated 
by  the  "  burying  "  of  the  sutures  which  have  been  originally 
quite  loosely  tied,  but  which  subsequently  become  tightened 
by  the  swelling  of  the  soft  parts.  Following  this  there  is 
some  increase  of  heat  and  pain,  and  thus  it  will  be  seen 
that  aUthe  signs  of  inflammation  are  present,  though  all 
in  a  very  slight  degree,  and  strictly  limited  to  the  im- 
mediate neighbourhood  of  the  wound.  In  the  first  few 
hours  there  is  often  a  little  oozing  of  serous  or  plastic  fluid, 
but  after  the  second  day,  or  earlier,  the  pain,  redness,  heat, 
and  swelling  subside,  and  a  thin  red  line  is  the  only  in- 
dication of  the  previous  injury.  Next,  the  redness  of  this 
fine  fades,  and  finally  a  narrow  white  streak  or  "  cicatrix  " 
remains, 

A  closer  investigation  of  the  process  shows  that  in  the 
absence  of  all  sutures,  the  cut  surfaces  are  within  a  few 
hours  held  together  by  some  glutinous  substance,  and  that 
with  care  they  may  be  separated  without  the  necessary 
causation  of  bleeding,  the  non-vascular  uniting  medium 
being  fibrin,  which  has  been  exuded  from  the  vessels  in  the 
immediate  neighboiu-hood  of  the  wound.  Twenty-four 
hours  later  the  uniting  material  has  become  vascularised, 
and  any  attempt  to  separate  the  cut  surfaces  will  excite 
haemorrhage,  whilst,  later  still,  the  newly  formed  blood- 
vessels shrink  and  disappear,  and  the  scar  becomes  abso- 
lutely non-vascular, 

A  microscopical  examination  of  the  wound  affords  an 
ample  explanation  of  these  clinical  observations. 

The  immediate  effect  of  the  injury  is  to  set  up  those 
changes  which  are  characteristic  of  the  inflammatory  pro- 
cess, and  consequently  the  parts  in  the  immediate  neigh- 
bourhood of  the  wound  become  the  seat,  first  of  hyperasmia, 
and  then  of  stasis,  exudation  of  liquor  sanguinis  and  of 
leucocytes,  proliferation  of  connective-tissue  cells,  forma- 
tion of  new  blood-vessels,  and  softening  of  the  inflamed 
tissues.     In  each  flap  there  is  a  development  of  the 
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"inflammatory  new  formation  "  or  "interstitial  granulation 
tissue,"  already  described,  and  lietween  the  flaps,  and  into 
the  uniting  fibrin,  cells  are  exuded.  These  changes  are 
quickly  followed  by  the  formation  of  loops  of  new  blood- 
vessels and  of  granulation  tissue  between  the  flaps,  which 
are  in  fact,  as  it  were,  melted  into  one  another,  in  the 
same  way  as  two  pieces  of  sealing-wax  may  be  united  if 
heated  and  held  in  apposition,  the  inflammatory  process 
softening  the  tissues  in  the  same  way  as  the  flame  softens 
the  sealing-wax  (Billroth). 

Now,  it  has  already  been 
shown  that  in  healthy  tissues 
no  inflammation  will  progress 
to  suppuration  if  the  injured 
part  is  not  irritated  either  by 
mechanical  means  or  by  the 
presence  of  septic  material ;  so 
that  in  the  wound  in  question, 
whilst  the  initial  injury  is 
alone  capable  of  exciting  a 
sujficient  amount  of  inflamma- 
tion to  promote  its  heahng,  if 
no  irritant  be  subsequently 
applied  resolution  will  shortly 
ensue,  and  the  inflammatory 
process  will  subside.  If  such 
be  the  case,  the  exudation  of 
cells  and  liquor  sanguinis,  and 
the  formation  of  new  vessels 
will  cease,  for  sufl3.cient  material 
has  now  been  provided  for  the  repair  of  the  injured  part. 
But  the  process  of  repair,  begun  chiefly  by  the  connective- 
tissue  cells,  goes  on  until  the  scar  is  foi-med.  Finally,  both 
those  cells  which  lie  between  the  flaps,  as  well  as  those 
which  lie  in  the  softened  tissues  of  the  flaps  themselves,  will 
develop  and  form  fibres,  and  finally  the  wounded  surfaces 
will  be  united  by  a  firm  scar  of  non-vascular  fibrous  tissue. 


Diagram  of  a  Healing  Wound. 
At  B  the  space  between  the  flaps 
is  filled  with  cells,  which  at  A  have 
become  developed  into  fibrous 
tissue,  and  at  C  are  accumulatiag 
in  such  numbers  as  to  separate 
the  flaps  and  form  pus. 
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Healing  by  scabbing — Healing  by  scabbing  is  heal- 
ing by  first  intention.  The  scab  is  formed  by  blood-clot, 
which  is  often  held  more  firmly  than  it  otherwise  would  be 
by  being  matted  with  hair  and  sometimes  with  other  foreign 
bodies.  The  scab  plays  the  part  of  a  natural  "  dressing," 
and,  by  preventing  mechanical  irritation  and  infection  by 
septic  material  from  without,  promotes  healing  without  the 
formation  of  pus.  In  some  cases  the  scab  fails  to  prevent 
suppuration,  and  when  it  becomes  separated  a  drop  or  two 
of  pus  is  found  beneath  it,  covering  over  an  ulcerated  sur- 
face—healing by  first  intention  has  failed,  and  union  by 
granulation  is  in  progress. 

HEAIiXXrC  BY  SECOKTS  INTENTTIOKT,  OR  HEAIiXITG 
BY  CRAN'UIiATXOir. 

Healing  by  second  intention  is  healing  with  formation  of 
pus.  If  a  wound  about  to  heal  by  granulation  is  watched, 
it  will  be  seen  that  the  same  changes  occur  in  it  at  first  as 
in  the  wound  healing  by  fii"st  intention,  but  that,  as  time 
goes  on,  the  signs  of  inflammation,  instead  of  decreasing, 
become  more  marked.  The  redness  and  swelling  extend, 
and  the  discharge,  which  originally  consists  of  serum  or  of 
lymph,  instead  of  soon  drying  up,  increases  in  quantity  and 
changes  its  character,  for,  though  it  is  at  first  merely  stained 
with  the  blood-colouring  matter  derived  from  disintegrating 
clots,  it  afterwards  becomes  thicker  and  whiter,  and  finally 
consists  of  pus. 

At  first,  the  edges  of  the  wound  are  united  by  fibrin, 
but,  as  suppuration  progresses,  the  pus  gradually  collects 
between  the  flaps,  and  after  a  time  completely  separates 
them,  and  exposes  granulating  surfaces. 

Microscopically  examined,  the  same  changes  are  at  first 
noticed  as  in  healing  by  first  intention.  Instead,  however, 
of  the  inflammatory  process  stopping  short  at  the  production 
of  just  a  sufficient  number  of  cells  to  unite  the  wounded 
surfaces,  it  progresses.  More  and  more  cells  and  fluid  are 
exuded,  the   uniting  fibrin,  the  interstitial  granulation 
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tissue,  and  the  softened  tissues  of  the  flaps  become  com- 
pletely liquefied,  and  finally  the  flaps  are  separated,  and 
their  "  granulating  "  surfaces  are  exposed.  It  will  thus  be 
seen  that  up  to  a  certain  point  the  processes  of  healing  by 
first  and  by  second  intention  are  identical.  The  cause  of 
the  suppuration  in  the  second  case  is  to  be  found  in  the 
presence  of  either  a  mechanical  irritant  or  of  septic  matter. 
Some  foreign  body  may  be  in  the  wound,  serum  or  blood 
may  be  retained  under  tension,  or  a  portion  of  dead  tissue 
may  remain  and  decompose,  and  so  the  inflammation  will 
progress  instead  of  undergoing  resolution. 

A  granulating  surface  being  thus  exposed,  it  in  many 
cases  proceeds  to  heal  in  exactly  the  same  way  as  an  ulcer — 
i.e.,  by  the  development  of  fibrous  tissue  in  the  deeper  parts 
from  the  connective-tissue  cells,  and  by  a  constant  forma- 
tion of  fresh  granulations  until  the  surface  is  reached.  It 
is  in  these  cases  that  phagocytosis  can  be  well  observed. 
The  leucocytes  are  seen  to  contain  nximerous  cocci,  the  or- 
ganisms of  suppuration.  The  connective-tissue  cells  simi- 
larly assist  in  this  process,  and,  moreover,  clear  away  the 
leucocytic  debris,  which  remains  behind  after  the  death  of 
the  white  corpuscles.  Phagocytosis  is  decidedly  a  pheno- 
menon of  repair,  which  appears  when  the  chief  processes  of 
inflammation  have  already  passed  away,  or  at  any  rate  are 
declining. 

In  other  cases  healing  by  third  intention  takes  place. 

KEAIiIlfC   BY  THXRS   ZIf TErrTION,  OR  VNXON 
OF  CRAN'UIi.A.TZON'S. 

This  method  of  healing  is  really  far  more  common  than 
is  usually  supposed,  and  consists  in  the  approximation  and 
union  of  the  opposed  granulating  surfaces,  all  irritating 
matter  which  originally  caused  suppuration  having  been 
first  removed.  Such  a  mode  of  union  has  already  been 
described  as  taking  place  between  the  opposing  walls  of  an 
abscess  after  evacuation  of  its  contents,  and  constantly 
occurs  in  the  deeper  parts  of  all  granulating  flap-wounds. 
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though,  on  account  of  the  fact  that  it  cannot  be  seen  in 
actuS  progress,  it  has  scarcely  obtained  sufficient  promx- 


nence 


Healing  of  lacerated  and  contused  wounds.-In 

lacerated  and  contused  wounds,  not  only  is  the  imtial 
iniury  greater  than  in  clean  cuts,  but  small  portions  o  the 
damaged  tissues  are  usually  injured  beyond  repair,  and  die. 
These  dead  portions,  being  in  contact  with  the  living  parts, 
and  often  infiltrated  with  septic  material,  act  as  foreign 
bodies  to  the  tissues  amongst  which  they  lie  and  cause 
suppuration.  On  account  of  these  reasons  lacerated 
wounds  cannot  be  expected  to  unite  by  first  intention,  for 
before  healing  can  occur  the  dead  parts  or  sloughs  must  be 
separated.  After  this  has  taken  place,  the  wound  heals  by 
second  or  third  intention  in  the  manner  already  described. 

THE  EFrECT    OF  DRAIN-AGE    OF  WOUKrDS. 

In  many  large  wounds  it  is  customary  to  provide  for 
the  free  escape  of  any  fluids  that  may  collect  in  the  injured 
parts.  This  provision  for  the  escape  of  fluid  is  spoken  of 
as  "  drainage." 

In  what  has  been  written  above  of  the  changes  observed 
during  the  union  of  wounds,  the  escape  of  serous  and 
plastic  fluid,  and  in  other  cases  of  pus,  has  been  mentioned 
as  of  usual  occurrence.  This  fluid  is  derived  in  part  from 
the  contraction  of  clots  and  the  squeezing  out  of  serum, 
but  in  much  greater  part  from  the  exudation  which  is  the 
necessary  accompaniment  of  aU  inflammation.  In  some 
cases,  where  large  raw  surfaces  are  left,  as  after  amputa- 
tions, the  amount  of  this  fluid  is  very  considerable,  and 
if  no  exit  were  allowed  it  might  collect  between  the  flaps, 
and,  by  mechanically  separating  them,  and  causing  tension, 
would  eff'ectually  prevent  union  by  the  first  intention — a 
trouble  which  is  obviated  by  the  use  of  drainage-tubes 
during  the  first  day  or  two  after  operation.  But  not  only 
does  retained  fluid  prevent  healing  by  mechanically  sepa- 
rating the  parts  ;  it  also  provides  an  admirable  medium  for 
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the  development  of  any  micro-organisms  that  may  gain 
access  to  it. 

It  has  been  shown  by  "Wegner  that  fluid  containing 
micro-organisms  may  be  introduced  with  impunity  into  the 
peritoneal  cavity  of  an  animal  so  long  as  no  more  fluid  is 
used  than  can  be  readily  absorbed.  If,  however,  more  fluid 
is  injected  than  can  be  absorbed,  it  causes  an  accumulation 
in  the  peritoneal  cavity,  and  peritonitis  supervenes.  The 
explanation  of  this  is  obvious.  The  unabsorbed  fluid 
quickly  becomes  charged  with  animal  matter  by  osmosis, 
and  in  this  the  micro-organisms  rapidly  develop,  and  cause 
putrefactive  and  inflammatory  changes.  When  only  a  little 
fluid  is  used  it  is  rapidly  absorbed,  and  the  micro-organisms 
coming  Into  direct  contact  with  living  and  healthy  tissues, 
are  immediately  destroyed. 

There  is  therefore  a  great  difTerence  between  exposing  to 
contamination  an  open  granulating  surface  and  one  which  is 
closed.  Thousands  of  people,  for  instance,  go  about  their 
daily  work  with  large  ulcers  on  their  legs,  freely  exposed  to 
dirt  of  all  kinds,  and  septic  in  the  extreme,  yet  no  harm 
comes,  for  any  organisms  which  may  gain  access  to  the 
ulcerated  surface  are  either  destroyed  by  the  granulations — 
perhaps  by  phagocytosis  or  by  the  solvent  action  of  the 
pus — or  quickly  washed  away  in  the  discharge,  and  get  no 
opportunity  of  exciting  putrefactive  or  other  morbid  changes. 
On  the  other  hand,  if  but  a  few  bacteria  gain  access  to  the 
retained  fluid  in  an  amputation  wound,  they  will  rapidly 
multiply  in  it,  will  cause  decomposition  of  the  fluid,  and 
will  form  material  which,  if  absorbed,  will  lead  to  severe 
constitutional  symptons. 


CHAPTER  YII. 


TRAUMATIC,  SUPPURATIVE,  AND 
HECTIC  FEVER. 

Teaumatic  fever  is  a  fever  due  to  an  injury.  Suppurative 
fever  is  a  fever  occurring  in  connection  with  the  formation 
of  pus. 

TRAUMATIC  FEVER. 

If  any  severe  injury  is  inflicted  on  a  healthy  person,  the 
temperature,  after  a  transient  depression  dependent  on 
"shock,"  often  rises  above  the  normal,  and  continues  to 
ascend  for  about  twenty-four  to  forty-eight  hours,  usually 
attaining  its  highest  point  on  the  evening  of  the  second  day. 
The  increased  rapidity  of  pulse  and  respiration,  the  dryness 
of  the  skin  and  of  the  mouth,  the  furred  tongue,  constipated 
bowels,  and  scanty,  acid  urine,  which  are  the  usual  accom- 
paniments of  fever,  are  all  present.  After  the  Second  day 
the  temperature  descends,  and,  as  a  rule,  the  fever  has  run 
its  course  by  the  fourth  or  fifth  day.  It  never  continues 
more  than  a  week.  Traumatic  fever  such  as  this  has  no 
connection  with  any  septic  condition  of  a  wound.  It  is  the 
direct  result  of  changes  set  up  by  the  injury  itself,  and, 
provided  that  nothing  intervenes  to  alter  its  course,  will 
reach  its  height  and  then  subside  in  a  perfectly  definite 
manner. 

The  causes  of  this  form  of  fever  have  been  variously 
explained.  The  first  and  oldest  theory  is  that  it  is  due 
to  the  increased  temperature  of  the  parts  which  have 
become  inflamed  as  the  result  of  the  injury.  This,  how- 
ever, is  not  true,  for,  as  has  already  been  mentioned,  the 
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increased  temperature  of  the  inflamed  part  is  only  relative, 
and  never  exceeds  that  of  the  blood.  It  is  therefore  not 
possible  that  the  latter  should  become  heated  by  its  transit 
through  the  inflamed  area. 

The  second  theory  is  that  the  fever  is  caused  by  the 
absorption  of  the  products  of  inflammation.  Any  substance 
which,  when  inoculated,  causes  a  rise  of  temperature  is 
said  to  be  "  pyrogenous,"  and  it  has  been  shown  that  the 
ferment  which  is  present  during  the  formation  of  fibrin 
belongs  to  this  class.  It  is  therefore  probable  that  the 
absorption  of  inflammatory  products  independently  of  any 
septic  contamination  may  cause  fever. 

The  third  theory  is  that  the  fever  is  of  nervous  origin — 
that  the  irritation  of  the  peripheral  nerves  at  the  seat  of 
injury,  either  mechanically  or  by  implication  in  the  inflam- 
matory process,  may  reflexly  cause  the  production  of  a 
greater  amount  of  heat  throughout  the  body.  No  doubt 
need  be  entertained  of  the  possibility  of  such  a  mode  of 
production  of  heat,  for  it  finds  a  parallel  in  the  normal 
physiological  processes  by  which  the  temperature  of  the 
body  is  maintained  at  a  uniform  level,  and  it  is  certain  that, 
in  some  cases  at  least,  traumatic  fever  is  of  neurotic  origin. 
Thus,  in  cases  of  simple  fracture  the  temperature  frequently 
rises  within  an  hour  or  two  of  the  receipt  of  the  injury, 
when  there  has  scarcely  been  time  for  the  absorption  of 
inflammatory  products.  And,  again,  in  many  other  cases  a 
splint,  tightly  applied,  or  inflicting  pain,  is  the  cause  of  an 
attack  of  fever,  which  immediately  subsides  after  the 
removal  or  loosening  of  bandages  or  strapping.  In  another 
variety  of  traumatic  fever,  to  which  the  name  of  "  urinai-y  " 
or  "  urethral "  fever  has  been  applied,  the  fever  is  the  direct 
result  of  irritation  of,  or  injury  to,  the  urinary  tracts,  and 
especially  the  male  urethra.  In  some  patients  the  j)assage 
of  a  catheter,  which  in  no  way  injures  the  mucous  mem- 
brane, is  immediately  followed  by  a  rigor  and  f aintness,  with 
much  shock,  succeeded  by  a  rise  of  temperature  of  several 
degrees,  which  in  its  turn  usually  quickly  passes  away, 
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the  attack  being  evidently  throughout  of  a  neurotic 
natvire. 

It  is  thus  clear  that  traumatic  fever  runs  its  most  typical 
course  when  a  wound  is  healing  by  first  intention,  that  it 
is  independent  of  any  septic  changes,  and  may  be,  and 
often  is,  present  in  injuries  unaccompanied  by  any  open 
■wound  at  all. 

If  a  woiind  does  not  heal  by  first  intention,  and  pus  is 
formed,  the  traumatic  fever,  instead  of  subsiding,  is  liable 
to  continue,  and  to  pass  gradually  into  suppurative  fever. 

SUPPURATIVE  FEVER. 

This  form  of  fever,  unlike  that  which  precedes  it,  attains 
no  definite  height  and  runs  no  definite  course,  for,  unlike 
the  former,  it  is  not  dependent  upon  a  single  and  tran- 
sient cause,  but  is  liable  to  last  so  long  as  the  suppuration 
persists. 

Cause. — The  same  causes  that  produce  traumatic  fever 
may  also  influence  the  course  of  suppurative  fever,  but 
the  most  important  and  most  active  cause  of  the  latter  is 
undoubtedly  the  absorption  of  "  pyrogenous  "  or  heat- 
producing,  material  from  the  vpound.  It  has  been  already 
mentioned  more  than  once  that  the  cause  of  suppuration 
is  either  mechanical  irritation  or  the  presence  of  micro- 
organisms which  are  pyogenic  or  septic  in  nature.  Now, 
the  pus  which  is  formed  as  the  result  of  mere  mechanical 
irritation  has  little  more  pyrogenous  properties  than  has 
fibrin  ferment,  but  the  pus  which  is  produced  by  the  action 
of  pyogenic  cocci  or  is  contaminated  by  septic  material  is  in 
the  highest  degree  pyrogenous.  In  speaking  of  the  drainage 
of  wounds,  it  has  already  been  said  that  the  retained  pro- 
ducts of  inflammation  form  a  most  favourable  medium  for 
the  development  of  micro-organisms,  and  if  pus  which  is  at 
first  perfectly  healthy  is  submitted  to  the  action  of  the 
organisms  capable  of  promoting  suppuration  or  putre- 
faction, it  will  soon  be  found  that  the  latter  have  produced  in 
the  previously  almost  innocuous  pus  morbid  products  which, 
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if  injected,  will  cause  all  the  symptoms  of  severe  suppura- 
tive fever.  Thus,  it  has  been  shown  experimentally  that 
the  chemical  products  of  micro-organisms  are  capable  of 
causing  fever  when  injected  into  the  circulation  or  sub- 
cutaneously.  The  pyogenic  cocci  manufacture  albumoses  or 
albuminoid  bodies  which  are  markedly  pyrogenous.  Further 
it  has  been  shown  that  the  dead  bodies  of  bacteria  contain 
substances^  which  are  not  only  pyogenic  but  lead  often  to 
great  febrile  disturbances,  accompanied  by  marked  changes 
in  the  blood,  both  chemical  and  morphological.  There  is 
often  a  pronounced  leucocytosis,  and  an  impairment  of  the 
coagulative  power  of  the  blood.  In  some  cases,  no  doubt, 
the  fever  produced  is  a  defensive  mechanism  applied  by  the 
body  to  counteract  the  effects  of  intoxication  or  infection. 
In  other  cases,  however,  it  signifies  a  gradual  decline  in  the 
resistance  of  the  animal  organism. 

If,  however,  a  free  exit  is  given  to  all  the  products  of 
inflammation,  first,  they  will  not  be  absorbed  at  all,  and, 
secondly,  they  will  not  remain  sufficiently  long  exposed  to 
the  action  of  micro-organisms  to  become  contaminated 
before  being  discharged  from  contact  with  the  tissues 
capable  of  absorbing  them. 

It  is  thus  evident  that  suppuration  may  occur,  and  large 
quantities  of  pus  may  be  formed,  and  yet  no  "  suppurative 
fever  "  may  be  present.  The  occurrence  of  the  latter  is  due 
to  the  retention  and  absorption  of  altered  inflammatory 
products  rather  than  to  their  formation. 

J ust  as  traumatic  fever  fades  into  suppurative  fever,  so 
the  latter  fades  into  hectic  fever. 

HECTIC  FEVER. 

The  special  characteristic  of  hectic  is  the  marked  peri- 
odicity of  the  rise  of  temperature,  which  always  attains  its 
greatest  height  towards  evening,  and  then,  after  perspiration 
more  or  less  profuse,  gradually  sinks,  sometimes  becoming 
normal,  but  often  remaining  persistently  a  little  higher  than 
natural. 
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This  form  of  fever  is  almost  invariably  the  result  of  long- 
contiDued  suppuration,  but  whether  it  owns  the  same  or 
simUar  causes  as  traumatic  and  suppurative  fevers,  or 
whether  it  has  an  altogether  different  origin,  cannot  cer- 
tainly be  stated.    Its  pathology  is  as  yet  obscure,  but  it  has 
been  shown  by  experiment  that  many  albumoses  which 
are  amongst  the  metabolic  products  of  suppurative  organ- 
isms, are  capable  of  producing  fever  lasting  for  several 
days,  and  Koch's  tubercuhne,  which  to  a  great  extent  con- 
sists of  toxic  albumoses,  when  injected  into  the  animal  body, 
wHl  cause  a  prolonged  rise  of  temperature,  so  that  we  must 
believe  that  the  hectic  fever  is  due  to  a  repeated  absorption 
of  peculiar  chemical  substances  elaborated  by  the  micro- 
organisms.   These  in  some  cases  react  as  albumoses,  but 
their  true  nature  is  at  present  unknown. 
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SBPTICSSMIA  AND  PYAIDIIA. 

Septicemia  is  a  clinical  term  applied  to  a  constitutional 
condition  resulting  from  absorption  of  the  chemical  pro- 
ducts of  pyogenic  or  septic  organisms,  which  runs  its  course 
without  the  development  of  secondary  metastatic  suppura- 
tions. 

It  has  already  been  mentioned  that  the  chief  cause  of 
suppurative  fever  is  the  absorption  of  the  chemical  products 
of  suppuration  or  decomposition  from  a  wound,  which  under 
such  conditions  is  called  septic,  not  because  there  are 
necessarily  putrefactive  or  truly  septic  processes  going  on, 
but  because  those  changes  exist  in  it  which  render  it 
unhealthy  in  appearance  and  dangerous  to  the  patient. 
Septicaemia  is  to  be  regarded  as  simply  a  severe  form  of 
suppurative  fever,  which  is  also  the  result  of  absorption  of 
toxic  matter  from  an  inflammatory  area.    The  agents  at 
work  in  causing  decomposition  in  all  animal  substances  are 
micro-organisms,   and   in  septicaemia  also  the  poisonous 
material  results  from  the  action  of  these  organised  ferments. 
It  has,  however,  been  shown  by  experiments  on  animals 
that  two  separate  conditions  exist  which  have  previously 
been  included  under  the  one  name  of  septicaemia,  and  before 
proceeding  further  it  is  necessary  to  elucidate  this  point. 

In  all  decomposing  animal  fluids  certain  bodies  are 
found,  to  which  the  general  name  of  "  ptomaines"  has  been 
applied,  and  one  of  these,  to  which  the  name  of  sepsin  has 
been  given,  was  supposed  by  its  discoverer  to  be  the  sole 
cause  of  se25ticaemia.    This  supposition  is  no  longer  enter- 
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tained,  for  there  is  every  reason  to  believe  that  the  other 
basic  bodies  are  quite  as  injurious,  and,  moreover,  we  know 
now  that  the  ptomaines  are  less  important  than  was  at  one 
time  assumed,and  that  there  are  other  chemical  substances— 
toxines— apparently  of  greater  activity,  and  present  in  larger 
quantity  in  decomposing  fluids.  If  fluid  taken  from  a  de- 
composing wound,  and  therefore  containing  various  kinds 
of  toxines,  be  first  of  all  carefully  filtered  and  thereby  puri- 
fied from  the  numerous  micro-organisms  which  it  contains, 
and  then  injected  into  an  animal,  it  is  evident  that  the  latter 
is  inoculated,  not  with  the  organisms  themselves,  but  with 
the  chemical  products  of  their  action  on  animal  matter.  To 
the  poisoned  condition  which  results  the  name  of  sapraemia, 
or  septic  intoxication,  is  applied. 

The  chief  symptoms  of  this  are  slight  muscular  twitch - 
ings  and  loss  of  power,  with  great  restlessness,  vomiting, 
and  diarrhoea.  The  temperature  rises,  the  breathing  be- 
comes difficult,  and  finally  death  ensues  from  cardiac  weak- 
ness. Such  is  the  course  of  events  if  a  sufficiently  large 
dose  has  been  given,  and,  when  an  excessive  quantity  has 
been  injected,  the  animal  may  die  in  an  hour  or  two. 
When  the  dose  is  but  small,  recovery  follows  after  a  slight 
febrile  attack.  The  course  of  events  is  entirely  analogous 
to  what  is  seen  when  any  other  active  unorganised  poison, 
such  as  strychnine,  aconitine,  <fec.,  is  administered.  If  the 
dose  is  large  enough,  the  patient  dies  ;  if  not,  the  poison 
is  excreted,  and  he  recovers. 

In  the  case  of  Saprtemia,  then,  the  process  is  pre-eminently 
intoxicative.  A  familiar  example  will  show  this  clearly. 
Supposing  we  are  dealing  with  an  uterus  immediately  after 
delivery,  and  through  neglect  the  clots  and  decidual  remains 
are  not  kept  in  a  clean  and  healthy  condition,  the  result  is  a 
more  or  less  raw  surface,  covered  with  dead  and  devitalised 
debris.  This  forms  a  suitable  soil  for  saprophytes,  organ- 
isms unable  to  grow  on  or  in  healthy  living  tissues. 
They  will  gain  a  footing  here,  and  manufacture  their  toxines 
(ptomaines,  albumoses,  &c.).  These  substances  are  absorbed 
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into  the  circulation,  and  produce  the  typical  symptoms  asso- 
ciated with  saprasmia.  The  saprophytic  organisms,  however, 
cannot  spread  into  the  healthier  tissues  of  the  uterus  or  the 
parts  around;  they  cannot  enter  the  lymph-channels  or  the 
circulation,  because  they  are  restricted  to  dead  or  dying 
matter  for  their  growth.  If  the  clots,  &c.,  be  removed  by  cu- 
retting or  antiseptic  treatment,  the  organisms  are  destroyed 
as  well,  and  their  soil  is  rendered  unsuitable ;  and  now, 
granted  the  dose  of  poison  was  not  excessive,  the  symptoms 
will  disappear.  If,  however,  the  dead  tissues  be  not  removed, 
the  process  of  decomposition  and  necrosis  will  continue,  and 
the  saprophytes  will  find  more  soil,  and,  increasing  in  num- 
bers, will  elaborate  more  toxines,  and  the  symptoms  of 
intoxication  will  become  severer.  The  latter  are  always 
proportional  to  the  dose  of  poison  manufactured  and  to  the 
number  of  organisms  present.  Saprsemia,  as  such,  then,  is 
due  to  microbes — i.e.,  it  is  an"  infective  process,  a  sapro- 
phytic infection,"  and  as  such  it  is  also  capable  of 
transmission  from  one  individual  to  another,  for,  given 
similar  conditions,  the  organisms  may  be  carried  through 
carelessness  and  want  of  cleanliness  to  a  suitable  surface, 
and  there  set  up  identical  changes.  Nevertheless,  we  are 
dealing  essentially  with  an  intoxication.  The  poison  which 
is  absorbed  is  as  incapable  as  is  strychnine  of  multiplying  in 
the  body,  and  consequently,  if  a  drop  or  two  of  the  blood 
of  the  animal  experimented  on  be  injected  into  another 
animal,  no  effects  are  produced,  for  the  quantity  of  the 
poison  used  is  but  infinitesimal. 

Septic  infection,  or  true  septicaemia,  difiers  from 
saprsemia  in  the  essential  particular  that  it  is  a  true  infec- 
tive process  due  to  micro-organisms  capable  of  living 
and  multiplying  in  living  tissues — i.e.,  that  it  is  due  to 
parasitic  schizomycetes.  These  are  commonly  the  familiar 
pyogenic  micrococci.  It  is  experimentally  produced  by  in- 
jecting infected  fluid  containing  such  organisms  into  a  sus- 
ceptible animal.  Saprophytes  and  the  common  organisms 
which  are  most  active  in  producing  decomposition  are  not  the 


SEPTIOiEMIA.  75 

cause  of  true  septicaemia,  for  they  are  incapable  of  acting 
on  living  tissues,  and  in  the  presence  of  the  latter  are  soon 
destroyed.  It  is  certain,  therefore,  that  other  more  active 
organisms,  capable  of  living  and  multiplying  in  the  tissues 
and  blood— pathogenic  parasitic  organisms— are  the  cause  of 
septicemia.  Koch  has  indeed  shown  that  in  the  case  of  mice 
such  an  agent  exists— namely,  a  very  slender  bacillus,  which, 
if  introduced  into  a  mouse  in  the  smallest  quantities,  multi- 
plies with  extreme  rapidity,  and  quickly  causes  the  death 
of  the  animal.  If  the  point  of  a  knife  be  dipped  into  the 
blood  of  a  mouse  which  has  died  from  this  cause,  and  a 
slight  scratch  be  inflicted  on  another  mouse,  the  latter  also 
dies  with  similar  symptoms.  Many  other  bacterial  diseases 
met  with  in  animals  are  truly  septicaemic,  as,  e.g.,  anthrax, 
pneumococcus-septicemia,  &c.  Strictly  speaking,  then,  in 
septicemia  there  must  be  an  infective  agent,  the  pathogenic 
organism,  which,  introduced  in  however  minute  a  dose  into 
a  susceptible  body,  soon  multiplies  in  the  tissue  and  blood, 
thus  causing  a  general  infection.  The  term  septicemia, 
however,  as  used  in  cHnical  surgery,  includes  other  condi- 
tions besides  these,  and  an  illustration  will  make  this  clear. 

Let  us  suppose  that  pyogenic  micrococci  find  entrance 
into  the  uterine  cavity  after  delivery,  and  begin  to  grow 
and  multiply  in  the  wall  of  the  uterus.    They  would  here 
produce  their  toxines,  as  the  saprophytes  did  in  the  previous 
case,  and,  these  poisonous  substances   being  absorbed,  a 
similar  intoxication  must  result.    The  organisms,  however, 
being  parasitic  in  nature,  will  spread  in  and  along  the 
healthy  tissues  also,  where  the  saprophytes  could  not  live, 
and  will  pass  through  and  beyond  the  uterine  walls,  so 
that  soon  there  is  an  extra-uterine  form  of  infection,  and 
with  it  an  additional  production  of  toxines  and  an  exacer- 
bation of  the  symptoms  of  intoxication.    The  process  in 
such  a  case  probably  spreads  along  the  lymph-channels, 
and  though  there  are  all  the  symptoms   of  septicemia 
present,  the   blood   may  be   entirely  free   from  micro- 
organisms, the  symptoms  being  due  to  an  intoxication, 


70  SEPTICEMIA. 

just  as  in  the  case  of  saprjemia.  In  both  there  is  an 
infection,  in  both  there  is  an  intoxication ;  but  in  the  one 
case  we  have  to  deal  with  a  "  parasitic "  infection,  in  the 
other  with  a  "  saprophytic  "  one. 

But  there  are  other  oases  in  which  the  cocci,  besides 
spreading  along  the  lymphatics,  may  enter  the  circulation 
through  the  veins  and  be  carried  away  to  distant  parts. 
They  will  then  grow  and  multiply  in  the  blood,  and  here 
also  will  maoufacture  their  virus,  which,  being  readily 
absorbed,  will  rapidly  cause  severe  symptoms  of  intoxica- 
tion. At  the  same  time,  they  may  be  diffused  also  generally 
throughout  the  tissues  by  the  blood-stream,  so  that  practi- 
cally the  whole  body  becomes  infected.  An  infection, 
therefore,  may  spread  {a)  along  the  lymphatics;  (b)  by  the 
blood-stream,  or  (c)  in  both  ways,  and  may  be  accompanied 
or  followed  by  identical,  or  at  any  rate  similar,  symptoms, 
which  clinically  are  included  in  the  term  septicfemia,  though 
strictly  speaking  only  when  the  blood  is  infected 
should  we  speak  of  "  septicaemia."  The  poison,  then, 
in  septicfemia  is  essentially  infective,  and  the  symptoms  do 
not  solely  depend,  as  in  the  case  of  saprsemia,  on  the  amount 
absorbed  from  the  wound,  for,  however  small  the  quantity 
of  the  poison,  the  organisms  which  it  contains  are  capable 
of  indefinite  multiplication  in  living  tissues  and  in  the  blood 
itself,  and  will  thus  in  time  produce  a  sufliicient  amount  of 
poison  to  cause  death.  The  chief  symptoms  are  extreme 
feebleness  and  languor,  with  gradual  slowing  of  respiration. 
The  animal  dies  quietly,  without  dyspnoea  or  struggling. 

Saprsemia,  as  it  occurs  in  man,  generally  results  from 
absorption  of  considerable  quantities  of  decomposing  matters 
in  cases  where  pus  and  the  other  products  of  inflammation 
have  been  retained  under  tension.  Thus,  it  may  be  caused 
by  decomposition  and  retention  in  the  uterus  of  the  fluid 
discharge  which  follows  parturition,  or  by  the  retention  of 
pus  between  the  flaps  of  a  septic  stump. 

Septicfemia,  on  the  other  hand,  may  be  produced  in  man, 
as  in  mice,  by  a  slight  prick  with  any  weapon  which  has 
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been  dipped  in  septic  material,  and  is  particularly  prone 
to  follow  such  injuries  as  dissection  and  post-mortem 
wounds,  or  the  injuries  sustained  by  butchers  and  others 
who  have  to  deal  with  dead  animals.  The  amount  of  poison 
introduced  may  be  infinitesimal,  but  it  can  increase  in  the 
body  to  an  almost  indefinite  extent. 

It  is  evident  that,  in  the  case  of  saprsemia,  if  the  dose 
has  not  been  large  enough  to  kill,  the  patient  may  readily 
recover  if  the  cause  of  the  poisoning  is  removed— e.g^.,  if  the 
retained  pus  is  evacuated.  On  the  other  hand,  in  true 
septictemia,  even  if  the  cause  be  removed,  the  patient  is 
likely  to  die,  as  the  micro-organisms,  once  introduced,  con- 
tinue to  multiply.  A  fatal  termination  is  not,  however, 
inevitable,  and  in  some  cases  at  least  the  bacteria  are 
destroyed  by  the  tissues,  and  the  patient  recovers. 

The  symptoms  of  "  septic  intoxication  "  in  man  cannot 
practically  be  separated  from  those  of  "septic  infection," 
and  it  is  probable  that  in  many  cases  the  two  diseases 
co  exist.   They  would  never  have  been  differentiated  except 
by  experiments.  The  symptoms^  and^the  course  they  run, 
can  scarcely  be  considered  at  length  in  the  present  work, 
but  it  may  be  briefly  stated  that,  after  an  initial  rigor  of 
long  continuance   and   unusual   severity,  which  is  not 
repeated,  there  follows  extreme  depression  of  all  the  vital 
functions,  and  most  noticeably  of  those  of  the  central 
nervous  system.   All  the  secretions  are  dried  up,  and  urine 
may  be  completely  suppressed.   The  secretion  of  pus  shares 
in  the  general  disturbance,  and  any  wound  that  there  may 
be  becomes  dry,  and  is  sometimes  covered  with  a  yellowish 
rind.    Severe  frontal  headache  is  throughout  a  most  pro- 
minent symptomf. 

The  circulation  is  greatly  interfered  with,  especially  in 
the  smaller  capillaries,  and  in  many  parts  of  the  body  con- 
gestions and  actual  stasis  result.  The  blood  may  also 
escape  from  the  vessels,  and  may  form  small  ecchymoses  or 
petechias.  These  may  be  seen  in  the  skin,  but  are  much 
more  common  on  mucous  and  serous  surfaces.    If  a  drop 
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of  blood  be  drawn  off  during  life,  microscopical  examination 
shows  that  some  of  the  red  blood-cells  are  already  under- 
going disintegration,  and  that  all  of  them  exhibit  a  great 
tendency  to  cohere  and  form  solid  masses.  The  breaking 
up  of  the  red  blood-cells  indicates  that  the  poisonous 
material  actually  possesses  the  power  of  destroying  the 
essential  elements  of  the  blood,  whilst  the  cohesion  of  the 
cells  also  explains,  in  part  at  least,  the  tendency  to  stasis 
and  congestion. 

On  post-mortem  examination,  decomposition  is 
found  to  be  far  advanced,  and  rigor  mortis  frequently  but 
little  marked.  Incisions  into  the  muscles  of  the  chest  and 
limbs  show  that  the  latter  are  stained  by  the  blood-colour- 
ing matter  which  has  escaped  from  the  disintegrated  cells. 
On  opening  the  chest,  petechise  may  be  discovered  on  the 
pleurae  and  pericardium.  The  heart-substance  is  stained, 
as  are  the  voluntary  muscles,  and,  like  them,  it  is  extremely 
soft  and  tears  easily.  The  blood  in  the  heart-cavities 
and  throughout  the  body  is  of  a  dark,  tarry  colour,  and 
is  either  fluid  or  only  imperfectly  coagulated.  The  lungs 
are  very  congested  and  lacerable.  The  peritoneum  may 
present  petechial  spots,  and  the  liver,  spleen,  and  other 
viscera  are  all  darkly  congested  and  very  friable. 

Pyaemia  is  a  constitutional  disease  due  to  absorption  of 
a  septic  poison  from  injured  tissues,  and  is  characterised  by 
the  development  of  numerous  secondary  metastatic  inflam- 
mations. 

In  pyaemia,  as  in  septicaemia,  it  is  probable  that  definite 
forms  of  organisms  produce  the  poisonous-  or  septic  matter, 
the  absorption  of  which  into  the  system  gives  rise  to  the 
general  or  constitutional  symptoms  of  the  disease.  In 
both  pyaemia  and  septicaemia  alike,  the  wound  which  is 
the  seat  of  inoculation  is  generally  of  recent  origin,  and 
wounds  which  are  granulating  are  rarely  infected.  It 
is  now  believed  that  the  organisms  present  in  pyaemia 
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are  the  same  as  those  which  produce  the  poison  in  sep- 
tic£emia. 

The  earliest  symptom  of  pyaemia  is  a  rigor,  but,  whereas 
in  septicfemia  the  rigor  is  not  repeated,  pysemia  is  charac- 
terised by  frequent  rigors.  The  length  of  time  that  pytemia 
takes  to  run  its  course  varies  greatly  in  different  cases. 
In  some,  the  patient  dies  in  three  or  four  days  ;  in  others, 
not  for  weeks  or  for  months.  Even  the  most  rapidly 
fatal  cases  survive  longer  than  do  those  of  septicaemia. 
The  most  frequent  complications  are  broncho-pneumonia 
and  pleurisy,  pericarditis  and  endocarditis,  abscesses 
scattered  throughout  the  body,  painful  swellings  and 
suppurations  of  joints,  peritonitis,  and  thrombosis  of  the 
veins  in  the  neighbourhood  of  the  seat  of  inoculation. 

On  post-mortem  examination  the  muscles  may  be 
found  more  or  less  stained  as  in  cases  of  septicajmia.  The 
lesions  most  commonly  found  comprise  the  following  : — On 
opening  the  thorax,  the  pleurae  contain  considerable  quan- 
tities of  dark,  dirty-brown,  foul,  blood-stained  fluid,  often 
mixed  with  pus  and  shreds  of  fibrin.  Similar  fluid  may 
distend  the  pericardium,  and  the  surface  of  the  latter  mem- 
brane may  be  rough  and  shaggy  with  recent  lymph. 

On  removing  and  washing  the  lungs,  small  raised 
patches,  varying  in  size  from  a  pea  to  a  walnut — and  seldom 
larger — may  be  seen  close  beneath  the  pleural  surface. 
The  smallest  of  these  are  dark  in  colour,  the  largest  opaque 
white.  If  the  former  are  incised,  they  are  found  to  consist 
of  very  darkly  congested  patches  of  lung-tissue,  into  which 
a  small  amount  of  blood  has  been  extravasated.  If  one  a 
little  bigger  be  chosen  for  incision,  it  will  be  seen  that  in 
the  centre  of  the  darkly  congested  area  there  is  a  drop  or 
two  of  pus,  whilst  all  the  swellings  larger  than  a  hazel- 
nut are  nothing  more  than  abscesses.  On  making  sections 
of  the  lung,  patches  of  broncho-pneumonia  will  usually  be 
found,  and  there  may  be  pus  in  the  smaller  tubes.  No 
abscesses,  however,  are  usually  found  deep  in  the  lung 
itself ;  they  are  confined  to  the  sub-pleural  surface. 
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A  microscopical  examination  shows  yet  more,  for  the 
vessels  in  the  thrombosed  area  are  found  to  contain 
numerous  micrococci,  which  in  some  of  the  smaller  capil- 
laries are  in  such  numbers  that  they  alone  are  suificient 
to  arrest  the  passage  of  blood  (see  Fig.  7). 

On  opening  the  heart,  endocardial  inflammation  or  small 
abscesses  in  the  heart-muscle  may  be  found.  The  peri- 
toneum may  contain  fluid  similar  to  that  met  with  in  the 
pleural  cavities  and  pericardium,  but  its  occurrence  is  not 
nearly  so  frequent  as  in  the  latter  situations.  The  spleen 
is  large,  soft,  and  friable ;  the  liver  is  in  a  similar  state. 


Fig.  7, 


A  Small  Vessel  in  the  Lung  completely  plugged  with  Micro- 
cocci.   From  a  case  of  pyeemia.    (Crouch,  J  in.) 

Either  viscus,  as  well  as  the  kidneys,  may  contain  abscesses. 
If  one  of  the  joints  which  has  been  swollen  and  painful  is 
laid  open,  it  is  found  to  be  distended  with  thin,  oily  pus. 
Frequently  the  cartilages  and  synovial  membrane  look 
quite  healthy  and  shiny  ;  in  other  and  rarer  cases  they 
are  ulcerated,  and  the  bone  is  exposed.  Abscesses  may 
be  found  in  different  parts  of  the  body,  being  specially 
common  in  the  parotid  regions.  Wherever  pus  occurs  it 
contains  micrococci. 

An  examination  of  the  wound  will  generally  reveal  the 
presence  of  retained  pus,  which  is  often  foul.  The  veins  in 
the  neighbourhood  are  sometimes  filled  with  clot,  and 
thrombosis  may  extend  for  a  considerable  distance.  The 
clot  is  always  ill-formed,  friable,  and  disintegrating.  Fre- 
quently, in  parts  which  are  the  most  broken  down,  either 
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semi-purulent  fluid  or  true  pus  may  be  found.  .  The  vein- 
wall  may  be  roughened  or  ulcerated. 

EXPI.AXJ-ATION-    or   THE   SECONDARY  ABSCESSES, 

Such  are,  briefly,  the  post-mortem  appearances  of  a  case 
of  pytemia.  Some  of  them— e.g-.,  the  inflammation  of  the 
synovial  surfaces— may  be  explained  by  the  poisoned  con- 
dition  of  the  blood,  but  it  is  evident  that  the  abscesses 
in  the  different  viscera  require  further  explanation.  The 
first  thing  to  notice  about  them  is  their  locality.  They  are 
far  more  frequently  met  with  in  the  lungs  than  in  othel' 
viscera,  and,  whenever  they  occur,  are  situated  at  the 
periphery  of  organs  and  in  the  neighbourhood  of  the 
smallest  capillaries.  This  at  once  suggests  an  embolic 
origin,  and  the  source  of  embolism  is  readily  found  in  the 
thrombosed  veins.  If  an  embolus  derived  from  one  of  the 
valves  of  the  heart,  or  from  a  healthy  clot,  and  consisting 
simply  of  a  piece  of  fibrin,  be  lodged  in  the  terminal 
branches  of  any  visceral  artery,  it  will  cause  a  complete 
stoppage  of  the  blood-stream,  with  secondary  congestion, 
but  in  no  case  will  suppuration  ensue.  The  abscesses  of 
pyajmia  cannot,  then,  be  accounted  for  by  the  lodgment  of 
simple  emboli.  No;  the  condition  of  the  clot  in  the  veins 
furnishes  the  necessary  clue.  The  wound  has  been  the 
seat  of  certain  septic  changes  due  to  the  presence  of  micro- 
organisms, and  septic  matter  has  been  formed  in  it. 
Similar  changes  have  occurred  in  the  veins  and  their 
contents,  and  it  must  be  remembered  that  the  coagulated 
blood  is  dead  tissue,  and  therefore  incapable  of  offering 
any  resistance  to  the  growth  of  the  parasites,  which  indeed 
it  supplies  with  food.  The  clot  is  not  a  simple  thrombus  ;• 
it  is  a  poisoned  or  infected  one,  and  contains  micrococci, 
and  because  it  is  so  poisoned,  therefore  it  disintegrates^ 
The  abscesses  now  are  easily  explained.  The  clot  in  the 
vein  breaks  up,  and  minute  portions  of  it,  being  washed 
away,  are  carried  by  the  venous  blood  to  the  right  side  of 
the  heart,  and  are  thence  propelled  into  the  pulmonary 
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circulation.  In  the  smallest  arterioles  these  emboli  lodge, 
and  in  the  vessels  and  the  neighbouring  lung-tissue  the 
micrococci  excite  exactly  the  same  septic  changes  as  were 
occurring  in  the  wound  from  which  they  have  been  directly 
derived.    The  emboli  are  not  simple  ;  they  are  infective. 

The  abscesses  in  the  other  viscera  are  similarly  accounted 
for.  Either  some  of  the  particles  of  clot  from  the  original 
seat  of  thrombosis  are  not  detained  in  the  lung-capillaries, 
and,  reaching  the  left  side  of  the  heart,  enter  the  systemic 
circulation,  or,  as  is  much  more  probable,  fresh  bacterial 
emboli  are  derived  from  disintegrating  clots  formed  in  the 
pulmonary  veins  around  the  scattered  abscesses.  The  em- 
bolic nature  of  the  abscesses  in  question  is  further  exemplified 
by  noting  that,  in  cases  of  pyjemia  following  injuries  or 
operations  about  the  rectum,  the  abscesses  are  most  frequent 
in  the  liver,  and  not  in  the  lungs — a  fact  which  is  readily 
explained  when  it  is  remembered  that  much  of  the  rectal 
blood  enters  the  portal  and  not  the  systemic  system  of 
veins.  In  "  ulcerative  endocarditis  "  also,  where  the  valves 
of  the  heart  are  the  seat  of  bacterial  growth,  the  emboli 
which  are  frequently  detached  lodge  in  the  arterioles  of  the 
spleen,  kidneys,  brain,  and  other  viscera,  and  cause  the 
formation  of  embolic  abscesses,  whilst  at  the  same  time 
septicemia  results  from  the  general  poisoning  of  the  blood. 

It  will  thus  be  seen  that,  in  pya?mia,  there  is  not  only 
septic  fluid  absorbed  from  the  wound,  but  solid  particles  of 
poisoned  clot  are  scattered  by  means  of  the  circulation,  and 
it  is  these  solid  particles  which  give  rise  to  the  metastatic 
suppurations  which  are  typical  of  the  pysemic  state.  But 
the  abscesses  in  the  lungs  and  heart  are  also  the  cause  of 
the  suppurative  pleurisy  and  pericarditis  already  described. 
As  has  been  mentioned,  these  abscesses  are  situated  just 
beneath  the  serous  coat,  and  as  they  increase  in  size  they 
commonly  rupture  into  the  serous  cavity.  The  septic  pus 
they  contain  being  thus  brought  into  contact  with  the 
pleura  or  pericardium,  suppurative  inflammation  of  these 
membranes  ensues. 
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Pyiemia  is  really  merely  a  variety  of  septicaemia,  char- 
acterised by  the  presence  of  secondary  or  metastatic 
abscesses,  but  produced  by  the  same  organisms.  The 
process  is  essentially  septicaamic,  but  there  is  a  formation 
of  infective  thrombi,  which  necrose  and  lead  to  embolism, 
and  hence  to  fresh  metastatic  foci,  which  suppurate  and  act 
as  additional  "  septic  "  and  intoxicative  centres.  The  symp- 
toms are  in  the  first  place  due  to  intoxication,  but  in  part 
also  to  the  mechanical  effects  of  embolism. 

It  will  be  seen,  then,  that  in  a  case  of  septic  infection, 
when  perchance  the  organisms  obtain  access  into  the 
circulation,  one  or  more  results  may  ensue  :  {a)  they  may 
grow  and  multiply  in  the  blood,  causing  generally  rapid 
death  by  means  of  an  acute  blood  intoxication  :  (6)  the 
blood  stream  may  deposit  the  organisms  throughout  the 
tissues,  and  thus  cause  a  general  diffusion  of  the  infective 
process,  as,  e.g.,  in  cases  of  ulcerative  endocarditis  resulting 
from  a  septic  infection  where  occasionally  a  general  erysipelas 
of  the  face  and  extremities  may  be  produced  through  the 
circulation ;  (c)  thrombi  may  form  at  the  seat  of  injury, 
which  become  infected  and  break  down ;  the  detached  clot 
then  plugs  some  distal  vessel,  and  embolism  results,  leading 
to  secondary  septic  foci  (pyjemia).  If  the  blood  be  examined 
during  life,  micro-organisms  are  invariably  found  in  the 
first  two  conditions,  and  are  rarely  absent  in  true  embolic 
pyaemia.  These  are  the  essential  differences  between  the 
various  modes  of  infection  through  the  circulation.  It  is 
difficult  to  find  special  names  for  all  the  various  "  septic  " 
processes,  but  pyaemia  as  a  clinical  term  can  be  applied 
only  to  a  septicaemia  accompanied  by  metastatic  infective 
embolism. 

No  doubt  typical  instances  of  these  conditions  differ 
both  clinically  and  anatomically  from  each  other,  but 
frequently  no  hard-and-fast  line  can  be  drawn.  Thus,  in 
typical  septicaemia  there  is  but  one  rigor,  and  death  ensues 
very  rapidly ;  but  in  other  cases  there  are  several  rigors, 
and  the  patient  may  live  a  week  or  ten  days,  yet  a  post- 
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mortem  examination  shows  the  lesions  of  septicaemia  alone, 
and  none  of  the  multiple  abscesses  of  pyjemia.  Again,  a 
case  which,  at  first  at  any  rate,  looks  like  one  of  septicemia 
may  exhibit  after  death  numerous  disseminated  suppura- 
tions. It  is  on  account  of  such  cases  and  of  bacteriological 
observation  that  we  must  consider  these  diseases  as  really 
and  essentially  parts  of  the  same  processes,  and  that  the 
entrance  of  the  organisms  into  the  circulation,  and  the  dis- 
integration of  septic  thrombi  are  to  be  considered  as  chance 
occurrences  in  the  course  of  a  case  which  otherwise  would 
be  called  simple  septicsemia. 

The  conditions  of  wounds  and  of  patients  which  predis- 
pose to  the  development  of  the  diseases  in  question  are 
identical.  Over-crowding,  insufficiency  of  fresh  au-  and  good 
food,  the  presence  of  large  numbers  of  suppurating  wounds 
in  the  same  room  or  building,  are  the  most  important. 
"Wounds  of  veins  or  of  bones  are  more  frequently  followed 
by  both  pyaemia  and  septicsemia  than  injuries  of  other  parts 
of  the  body  ;  whilst  the  retention  of  decomposing  pus  and 
other  inflammatory  products  is  always  a  fertile  source  of 
such  aftections. 

The  following  table  may  assist  in  giving  a  clearer  idea  of 
the  various  processes  of  septic  infection. 

INTOXICATION. 

A.  Following  an  infection  by  saprophytic  organisms  =  Saprfemia. 

B.  Following  an  infection  by  parasitic  (j>yogeiiic)\ 

organisms. 

[a)  Spreading  along  the  lymph  channels. 

[b)  Spreading  by  means  of  the  blood-vessels  :  f-  =  Septicaemia. 

(1)  Growing  and  multiplying  in  the 

blood. 

(2)  Carried  to  the  tissues  by  the  blood. > 

C.  Following  an  infection  hy  parasitic  {pyogc?iic)^ 

organisms.  !-=  Pyemia. 

Septicemia  with  infective  thrombi  and  emboli.  J 


I 


CHAPTER  IX. 

ERYSIPEIiAS. 

Erysipelas  is  essentially  a  spreading  infective  inflammation. 
It  usually  attacks  the  skin,  but  may  also  occur  on  mucous, 
serous,  and  synovial  surfaces.  It  is  probable  that  it  always 
commences  in  a  wound,  for  cases  of  so-called  idiopathic 
erysipelas  affect  almost  invariably  some  exposed  part  of  the 
body,  such  as  the  face,  where  small  abrasions  are  common. 
The  disease  is  the  result  of  a  local  infection,  but  although, 
the  chief  apparent  effect  of  the  inoculation  is  also  local, 
there  is  always  at  the  same  time  a  more  or  less  severe  con- 
stitutional disturbance,  It  will  be  convenient  to  describe 
erysipelas  as  occurring  on  cutaneous  surfaces,  for  here  it  is 
at  once  most  frequently  met  with,  and  is  seen  in  its  most 
typical  forms. 

Three  varieties  of  ihe  disease  are  described  :. 
Cutaneous  erysipelas. 

Cellulo-cutaneous  or  phlegmonous  erysipelas. 
Cellulitis. 

In  each  of  these  the  first  symptom  is  a  rigor,  with  rise  of 
temperature,  followed  by  sweating.  Any  existing  wound 
assumes  an  unhealthy  aspect,  healing  processes  cease,  granu- 
lations wither,  and  secretion  of  pus  diminishes.  Very  soon 
the  edges  of  the  wound  swell,  and  the  skin  becomes  bright 
red.  The  swelling  and  redness  extend  together,  so  that  the 
limits  of  a  cutaneous  erysipelas  while  it  is  spreading  are 
sharply  defined  by  a  i-aised,  well-marked  border.  The 
hypersemia  is  followed  by  exudation  of  fluid,  which  collects 
beneath  the  epidermis  to  form  vesicles,  or  else,  accumulating 
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in  larger  quantities,  results  in  the  production  of  bulla?  The 
exudation  is  not  limited  to  the  skin,  but  extends  also  to  the 
subcutaneous  tissue,  and  when  the  latter  is  loose,  as  in  the 
eyelids  and  scrotum,  the  effused  fluid  may  cause  much 
swelling.    Very  shortly  after  the  first  symptoms  of  ery- 
sipelas, the  lymphatic  glands  in  the  neighbourhood  become 
inflamed  and  swollen,  and  soon  afterwards  the  lymphatics 
between  them  and  the  wound  are  marked  out  as  tender  and 
red  lines.    As  the  erysipelas  spreads  at  the  edges,  it  fades 
in  the  centre,  and,  when  it  ceases  to  spread,  the  raised, 
defined  margin  is  lost,  and  the  redness  fades  gradually  into 
the  surrounding  tissues.    It  is  not  usual  for  cutaneous  ery- 
sipelas to  terminate  in  suppuration,  but  this  may  occur. 
After  the  redness  has  begun  to  fade,  the  epidermis  of  the 
affected  area  quickly  desquamates.    The  symptoms  of  fever 
are  always  well  marked,  but  the  amount  of  constitutional 
disturbance  depends  greatly  on  the  condition  of  the  patient's 
health. 

In  phlegmonous  erysipelas  the  inflammation  is  not  con- 
fined to  the  true  skin,  but  extends  more  deeply,  and  involves 
the  subcutaneous  tissues.  The  redness  of  the  skin  is  not  so 
bright  as  in  the  cutaneous  form,  but  the  swelling  is  greater. 
The  exudation  contains  much  more  of  the  fibrin-forming 
elements  of  the  blood,  and  as  a  consequence  causes  great 
induration  and  brawny  thickening;  the  inflammation  is 
always  very  acute,  and  exudation  most  rapid.  On  account 
of  the  rapidity  with  which  exudation  takes  place,  the  in- 
flamed parts  soon  become  very  tense  and  shiny,  their  vessels 
are  compressed,  and  they  "  slough  "  from  interference  with 
their  nutrition.  Almost  all  cases  of  phlegmonous  erysipelas 
result  in  suppuration,  and  after  a  time  the  brawny  thicken- 
ing gives  place  to  a  softer  and  boggy  feel,  which  indicates 
the  liquefaction  of  both  inflamed  tissues  and  inflammatory 
products  alike.  At  this  stage  the  epidermis  frequently  peels, 
and,  especially  when  no  treatment  is  adopted,  large  areas  of 
skin  die,  together  with  portions  of  the  subjacent  areolaa- 
tissue.  If  the  erysipelas  now  subsides,  the  dead  tissue  will  be 
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cast  off  as  a  slough,  and  an  ulcerating  surface  will  be  exposed, 
In  bad  cases  the  sloughing  process  involves  tendons,  muscles, 
and  vessels,  and  may  leave  a  limb  which  is  permanently 
damaged  or  useless.  Constitutional  symptoms  are  much 
more  marked  in  phlegmonous  than  in  cutaneous  erysipelas 
The  temperature  frequently  rises  to  105°,  or  higher,  and 
delirium  is  common.  One  of  the  most  common  complica- 
tions is  bronchitis  with  congestion  of  the  lungs,  or  broncho- 
pneumonia. 

Cellulitis  differs  but  little  from  phlegmonous  erysipelas. 
In  it,  however,  the  stress  of  the  inflammation  falls  primarOy 
on  the  cellular  tissue,  and  secondarily  on  the  skin.  As  a 
result  of  this,  redness  is  not  so  marked,  and  is  usually  pre- 
ceded by  swelling.  Inflammation  of  the  lymphatic  vessels 
and  glands  is  common,  and  suppuration  and  sloughing  occur 
as  in  the  cellulo-cutaneous  form. 

If  a  patient  dies  of  any  of  the  varieties  of  erysipelas,  a 
post-mortem  examination  frequently  reveals  but  little.  The 
most  common  morbid  condition  is  great  congestion  and 
cedema  of  the  lungs,  often  combined  with  broncho-pneu- 
monia and  pus  in  the  smaller  tubes.  Occasionally  pleuritic 
effusion  is  found,  and  when  the  head  has  been  the  seat  of 
the  inflammation,  there  may  be  diffuse  meningitis.  The 
abdominal  viscera  may  be  congested,  and  the  blood  more 
fluid  than  natural. 

Causes  of  erysipelas. — It  is  probable  that  extreme 
plethora  predisposes  to  erysipelas,  and  there  can  be  little 
doubt  that  some  individuals  are,  without  apparent  cause, 
specially  prone  to  be  attacked.  The  disease  appears  to  be 
induced  by  chronic  nephritis  rather  than  by  affections  of  the 
other  viscera,  and  in  those  fatal  cases  which  I  have  examined 
after  death  I  have  almost  always  found  catarrhal  or  inter- 
stitial inflammation  of  the  kidneys.  The  accumulation  of 
large  numbers  of  suppurating  wounds  in  a  building,  and 
exposure  to  bad  smells  or  draughts  of  cold  air,  act  as 
exciting  causes, whilst  the  retention  of  inflammatoryproducts 
in  a  wound  is  always  fraught  with  danger  of  erysipelas. 
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Recent  experiments  have  made  it  certain  that  specific 
micro-organisms  play  the  most  important  part  in  the  causa- 
tion ot  this  disease,  and  the  undoubted  influence  of  such 
causes  as  have  just  been  mentioned  in  no  way  tends  to  dis 
prove  the  influence  of  organisms,  for  it  is  probable  that 
the  latter  are  only  capable  of  causing  trouble  when  under 
circumstances  that  are  favourable  for  their  growth  and 
development. 

It  has  been  shown  that  in  erysipelas  the  lymphatics  of  the 
skin  are  filled  with  micrococci  (streptococcus  erysipelatos)  and 
the  disease  has  been  readily  transmitted  to  other  animals  by 
inoculation  either  of  fluid  containing  these  organisms,  or  else 
of  the  micrococci  themselves  aft^r  many  cultivations  carried 
on  in  diflFerent  media.  These  experiments  have  been  made 
on  man  as  well  as  on  animals,  and  in  almost  every  case 
typical  erysipelas  followed  inoculation.  From  the  rapid 
extension  of  the  micrococci  along  the  lymphatics,  erysipelas 
has  been  called  "infective  capillary  lymphangitis."  The 
streptococcus  of  erysipelas  is  closely  allied  to,  if  not  iden- 
tical with,  the  streptococcus  pyogenes.  Recent  authorities 
consider  it  a  variety  of  the  pyogenic  organism,  and  it  would 
seem  that  the  latter  under  certain  conditions  will  produce  a 
mere  suppuration  or  abscess ;  under  others,  erysipelas ;  and 
under  others,  again,  the  severest  forms  of  septicjemia. 
Why  this  should  be  so  it  is  as  yet  impossible  to  discuss, 
but  probably  it  depends  on  susceptibility  and  predisposing 
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TETANUS. 

Tetanus  is  a  disease  which  usually  follows  an  injury,  and 
is  characterised  by  tonic  and  clonic  spagms  of  various 
muscles. 

The  injuries  which  are  most  frequently  followed  by 
tetanus  are  lacerated  wounds  of  the  hands  and  feet,  but  it 
may  well  be  doubted  whether  this  frequency  is  out  of  pro- 
portion to  the  exposure,  and  consequent  liability,  of  such 
parts  to  sustain  hurts.  Tetanus  rarely  occurs  within  the 
first  twenty-four  hours  after  injury,  and  its  onset  may  be 
postponed  for  several  weeks. 

In  almost  all  cases  the  wounds  are  contaminated  with 
dust,  dirt,  or  earth.  Tetanus  may  follow  the  smallest  wound 
or  the  merest  scratch  into  which  such  matter  has  obtained 
access,  for  the  bacillus  of  tetanus  is  found  especially  in  the 
soil  and  in  the  dust.  It  is  therefore  widely  distributed, 
but  it  seems  that  tetanus  is  commoner  in  warm  climates, 
though  this  is  possibly  due  to  the  fact  that  in  such  countries 
people  walk  about  less  protected.  Farmers,  gardeners,  and 
labourers  are  especially  exposed  to  the  infection,  and  tetanus 
is  not  rare  on  battle-fields.  The  bacillus  of  tetanus  is  an 
obligatory  anaerobic  organism,  capable  of  forming  spores. 
These  .spores  are  terminal,  so  that  the  spore-bearing  bacillus 
under  high  magnification  resembles  a  drumstick  (see  Fig.  8). 
It  occurs  in  earth  and  soil  down  to  a  depth  of  six  to  seven 
feet,  beyond  which  bacterial  life  is  impossible,  and  a  small 
trace  of  such  earth  inoculated  under  the  skin  of  a  mouse  or 
guinea-pig  will  produce  typical  tetanus  in  about  1 2-24  hours. 


90  TETANUS. 

At  one  time  various  theories  existed  as  to  the  causes 
of  tetanus,  but  now  it  has  been  settled  beyond  all  doubt 
that  it  is  caused  by  the  specific  organism.  The  latter  is 
found  at  the  seat  of  lesion  in  tetanic  patients,  or  can  be 
cultivated  from  the  pus  or  exudation  of  the  wound,  or 
from  the  surroundings  of  the  patient.  It  has  been  shown 
that  the  tetanus  of  puerperal  women  and  that  of  new-born 
children  are  caused  by  the  same  bacillus.  In  fact,  without 
that  organism  there  can  be  no  tetanus,  so  that  the  older 
views  of  idiopathic  or  spontaneous  tetanus  must  now  be 
definitely  abandoned.  It  was  assumed  that  abnormal  con- 
ditions of  the  peripheral  nerves  at  the  seat  of  injury,  either 
by  directly  extending  to  the  spinal  cord,  or  by  reflex  irrita- 
tion, were  capable  of  exciting  general  spasms.  This  is  now 
known  to  be  without  foundation. 

It  is  important  to  remember  that  tetanus  is  essentially 
an  intoxicative  lesion  and  not  a  true  septictemic  process. 

After  death  the  toxine  has  been  obtained 
Fig.  8.  from  the  blood  and  various  organs,  though 

the  urine  remains  free.   The  organisms  are 
S  found  apparently  only  during  the  early 

"^^^        stages  of  the  disease,  at  the  seat  of  injury 
^         alone,  and  as  a  rule  in  such  small  numbers 
that  their  presence  cannot  be  demonstrated 
Bacilli  of  Tetanus,   ^^^^pt  by  a  timely  animal  experiment  or 
artificial  cultivation  in  hydrogen,  or  at  any 
rate   in  an  atmosphere  free  from  oxygen.    The  bacilli 
produce  an  extremely  active  poison  or  toxine — "0003  grains 
is  the  lethal  dose  for  a  man — which  is  absorbed,  and,  acting 
on  the  spinal  cord,  excites  the  typical  spasms.    The  nature 
of  this  substance  is  unknown,  but  it  seems  to  be  an  albu- 
minoid body,  perhaps  allied  to  the  enzymes.    It  may  be 
obtained  from  artificial  cultures,  and  injected  into  a  sus- 
ceptible animal  it  will  readily  produce  fatal  tetanus. 

There  is  a  great  difierence  in  the  resistance  of  animals 
to  this  disease  ;  rodents  quickly  succumb,  dogs  are  but 
little  predisposed,  and  hens  naturally  immune.   It  is  inter- 
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esting  from  a  clinical  point  of  view  that  the  relative  insus- 
ceptibility of  dogs  breaks  down,  if  concurrently  with  the 
tetanus  bacillus  pyogenic  organisms  be  injected  into  the 
tissues,  for  it  seems  that  clinically  the  prognosis  is  most 
serious  where  the  wound  is  in  a  condition  of  suppura- 
tion. After  artificial  inoculation  the  spasms  appear  within 
a  few  hours,  occurring  first  in  the  inoculated  limb,  whence 
they  quickly  spread  to  become  general.  In  man  the 
incubation  period  varies  from  one  day  to  two  weeks  or 
longer.  The  shorter  the  interval  is,  the  worse  the  issue 
will  be,  and  cases  of  an  incubation  period  of  from  8-14 
days  frequently  recover  without  treatment. 

The  wound  very  frequently  is,  or  has  been,  in  a  sloughy 
and  unhealthy  state,  but  occasionally  it  is  already  healed 
when  the  symptoms  appear,  and  no  trace  of  an  injury  is  to 
be  detected.  Such  cases  are  often,  though  wrongly,  called 
"idiopathic." 

The  first  complaint  is  generally  that  the  neck  feels  stifi", 
as  if  from  exposure  to  cold,  and  the  movements  of  the  jaws 
are  soon  impaired.  After  a  time,  swallowing  causes  spasm 
of  the  muscles  of  deglutition,  and  the  jaws  become  clenched. 
Tonic  spasm  of  other  muscles  ensues,  and  the  abdominal  walls 
consequently  become  hard  and  resistant  In  many  cases  the 
muscles  of  the  back  are  in  a  condition  of  tonic  spasm,  and 
the  patient  is  bent  backward  into  a  position  of  opisthotonos. 
In  addition  to  the  tonic  contractions,  the  patient  is  liable  to 
be  seized  with  sudden  and  violent  clonic  spasms,  which 
afiect  the  whole  muscular  system,  and  in  the  case  of  the 
diaphragm  give  rise  to  severe  "  girdle  "  pains.  Constipation 
is  common,  and  retention  of  urine  may  occur.  The  mind 
remains  clear  throughout.  The  act  of  deglutition  becomes 
impossible  after  a  time,  and  any  attempt  to  swallow  excites 
spasm.  Death  may  result  from  exhaustion  or  cardiac 
failure,  but  it  is  more  frequently  due  to  spasmodic  closure 
of  the  glottis  or  to  prolonged  spasm  of  the  mtiscles  of  re- 
spiration. The  temperature  frequently  presents  no  material 
change,  but  occasionally  it  rises  as  high  as  107°  or  108°,  and 
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in  such  cases  not  infrequently  continues  to  ascend  after 
death. 

Post-mortem  examination  rarely  reveals  any  abnormal 
conditions.  The  viscera  are  usually  quite  healthy,  but  some 
of  the  muscles  may  be  found  to  have  been  torn  by  the 
violence  of  their  own  contractions.  The  brain  and  spinal 
cord  are  quite  normal  to  the  naked  eye,  and,  although 
inflammation  of  nerves  in  the  neighbourhood  of  the  wound 
has  been  described,  it  is  certainly  so  rarely  seen  that  its 
occurrence  must  be  regarded  as  problematical,  and  its  im. 
portance  more  than  doubtful. 

Serum  or  antitoxic  treatment  of  tetanus  — Recently 
Behring  and  Kitasato  have  shown  that  from  animals  arti- 
ficially immunised  against  tetanus  a  serum  may  be  obtained 
which  when  injected  into  other  susceptible  animals  of  the 
same  or  another  species  will  render  them  also  immune — i.e., 
the  serum  is  protective  or  immunising.  They  have  further 
demonstrated  that  it  is  possible  to  cure  the  disease  by  means 
of  repeated  injections  of  the  immunising  serum,  but  it 
requires,  as  may  be  guessed,  much  larger  quantities  of 
serum  for  the  purposes  of  a  cure  than  for  immunisation. 
Naturally  the  efficiency  of  the  serum  depends  on  the  degree 
of  immunity  established,  and  to  a  certain  extent  also  on  the 
species  of  animal  used.  It  seems  that  more  susceptible 
animals  after  immunisation  give  a  serum  more  active  than 
one  obtained  from  less  susceptible  ones.  The  serum  of 
a  naturally  refractory  animal,  like  the  hen,  has  no  protec- 
tive or  curative  powers,  but  if  the  animal  be  first  inoculated 
with  large  doses  of  tetano-toxine  its  servim  will  become 
potent.  The  principles  underlying  these  facts  are  at  present 
not  fully  undei'stood.  The  serum  possibly  contains  sub- 
stances which  act  either  on  the  tetanic  poison — i.e.,  antitoonc 
substances — or  which  destroy  the  organisms — i.e.,  anti- 
biotic or  germicidal  substances. 

The  protective  serum  mixed  in  a  test-tube  with  tetano- 
toxin  will  render  it  inert,  or  "  neutralise  "  it,  so  that  it 
actually  seems  that  the  action  depends  on  some  obscure  anti^ 
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toxic  property,  but  it  must  not  be  left  out  of  sight  that  the 
natural  predisposition  or  resistance  of  the  animal  are  factors 
of  great  importance.  It  has  been  shown,  for  instance,  that 
a  dose  of  toxine  just  neutralised  with  serum,  so  as  to  be 
harmless  for  white  mice,  is  still  harmful  to  the  more  sus- 
ceptible guinea-pig.  Serum  immunity  must  depend  on 
many  obscure  changes  and  conditions  in  the  animal  body, 
and  at  present  we  must  rest  content  with  the  facts. 

These  animal  experiments  have  been  appUed  to  man  with 
some  slight  success,  the  curative  serum  being  obtained,  as  a 
rule,  from  rabbits,  dogs,  or  horses  which  have  been  highly 
immunised.  It  appears,  however,  that  cases  of  acute  tetanus, 
with  an  incubation  period  of  from  1-7  days,  are  hardly  ever 
benefited,  80  per  cent,  at  least  dying  in  spite  of  the  serum 
treatment ;  but  in  less  acute  cases  the  serum,  or  antitoxine 
as  it  is  called,  is  of  use,  and  we  are  already  in  possession  of 
favourable  records,  where  the  mortality  amounted  to  only 
1 1. 1 5  per  cent.  It  is  at  present  too  early  to  form  an  opinion 
as  to  the  value  of  this  new  method,  but  the  serum  treat- 
ment seems  the  only  rational  mode  of  attacking  this  deadly 
wound  infection. 

French  observers  have  advised  the  use  of  the  serum  as  a  pro- 
tective agent  in  cases  of  lacerated  wounds  or  crushes,  where 
particles  of  sand  or  earth  are  rubbed  into  the  sore,  or  to 
employ  it  on  the  battlefield  where  tetanus  is  not  uncommon 
and  extremely  fatal.  The  serum  is  to  be  injected  immedi- 
ately, so  as  to  remove  a  possible  danger  of  infection. 
Immunity  is  readily  produced  in  this  manner,  and  a  small 
dose  only  is  required. 

The  serum  treatment  has  recently  also  been  applied  to 
diphtheria  after  Behring  had  established  its  soundness  by 
patient  researches  on  animals.  Diphtheria  being  due  to  a 
poison  which  is  less  potent  ol-  rapid  than  tetano-toxine  is 
much  more  amenable  to  this  mode  of  treatment  than  acute 
tetanus,  and  after  a  short  period  the  diphtheria  mortality 
has  already  been  considerably  reduced. 


CHAPTER  XI. 


GANGRENE. 

The  term  gangrene  is  equivalent  to  death,  but  is  generally 
applied  to  death  of  large  portions  of  the  body,  and  not  to 
that  of  small  pieces  of  skin  or  cellular  tissue.  The  death 
of  these  is  spoken  of  as  taking  place  by  the  process  of 
"sloughing,"  and  the  dead  portions  of  tissue  are  called 
"  sloughs."  In  ulcers,  as  already  described,  death  is  "  mole- 
cular," and  the  dead  particles  are  too  small  to  be  recognis- 
able by  the  naked  eye.  Gangrene  is  usually  due  to  inter- 
ference with  the  circulation.  If  the  supply  of  arterial 
blood  be  alone  arrested,  the  tissues  will  not  only  die,  but, 
being  deprived  of  all  fluid,  will  rapidly  shrivel  and  dryup.  In 
consequence  of  this,  gangrene  resulting  from  arterial  obstruc- 
tion is  usually  classified  under  the  head  of  dry  gangrene. 

If  the  venous  or  capillary  circulation  is  also  interfered 
with,  the  dead  parts  will  retain  fluid  in  varying  amount, 
and,  remaining  moist  and  succulent,  are  said  to  be  in  a 
condition  of  moist  gangrene. 

In  other  cases  the  death  of  the  parts  is  the  result  of  the 
action  of  some  poisonous  and  usually  septic  matter  intro- 
duced from  without,  and  hence  gangrene  from  this  cause  is 
classified  under  the  head  of  septic  gangrene. 

In  addition  to  these  causes,  gangrene  may  result  from 
the  action  of  some  chemical  agent  such  as  strong  nitric  or 
sulphuric  acid  or  caustic  alkali. 

DRV  GAIfGREM-i:. 

Dry  gangrene  is  caused,  as  we  have  already  said,  by 
stoppage  of  the  supply  of  arterial  blood;  it  may  be  induced 
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in  various  ways.    In  perfectly  healthy  people  with  healthy 
vessels  it  may  be  caused  by  any  injury  to  the  mam 
arterial  trunks-e.f^.,  subcutaneous  laceration,  pressure 
by  a  frac'ment  of  a  fractured  bone,  the  application  of  a 
ligature,  &c.,  as  well  as  by  the  lodgment  of  an  embolus 
in  some  vessel  too  small  to  admit  of  its  transit.    In  a  very 
large  number  of  patients  who  meet  with  such  accidents  the 
collateral  circulation  is  quite  sufficient  to  supply  the  peri- 
pheral parts  with  blood,  but  in  others,  and  especially  when 
the  vessels  are  diseased  or  plugged  by  secondary  emboli 
detached  from  the  thrombus  found  at  the  original  seat  of 
embolism,  this  is  not  so,  and  gangrene  results.    The  causa- 
tion of  gangrene  is  further  favoured  by  the  fact  that  the 
embolus  commonly  lodges  at  a  bifurcation,  and  so  occludes 
two  vessels,  as  well  as  by  the  diseased  state  of  the  heart 
often  present  as  the  cause  of  the  embolism.    In  such  cases 
the  patient  usually  suffers  at  first  from  severe  pain  of  a 
burning  character,  pulsation  ceases  in  the  vessels  below  the 
seat  of  obstruction,  and  the  limb  becomes  ansesthetic,  cold, 
and  pale.    The  onset  of  the  symptoms  is  sudden,  the 
pulsation  in  the  occluded  vessel  can  be  felt  to  stop  at  the 
point  of  obstruction,  and  in  this  situation  there  is  fre- 
quently some  tenderness.   In  most  cases  the  extent  of  the 
gangrene  declares  itself  within  forty-eight  hours,  and  after 
this  time  it  ceases  to  spread.     If,  however,  the  other 
vessels  of  the  limb  are  diseased,  the  gangrene  is  not  so 
rapidly  defined. 

As  the  limb  dies,  the  colour  changes  from  a  dead  white  to 
a  bluish  tinge,  and  then,  if  left  long  enough,  gradually 
assumes  a  dull-red,  greenish,  or  blackish  hue.  The  skin 
shrinks  into  folds,  and  the  epidermis  becomes  dry  and 
horny.  Finally,  the  gangrenous  part  is  completely  mummi- 
fied, and  in  this  state  may  easily  be  preserved  for  many 
years  after  removal  from  the  body.  Such  complete 
mummification  is  rare,  and  usually  certain  parts  of  the  dead 
limb  are  succulent  and  decomposing. 

The  dryness  and  blackness  of  the  gangrenous  part  are 
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most  marked  at  the  periphery,  and  where  the  dead  skin 
joins  the  living  the  former  is  of  a  dull-red  colour,  and 
comparatively  moist.  If  the  gangrenous  part  be  le'ft  in 
contact  with  the  living  tissues,  the  latter  soon  show  evi- 
dence of  inflammation.  A  bright  red  line  appears  at  the 
junction  of  the  living  with  the  dead ;  exudation  of  inflam- 
matory products  proceeds  with  rapidity,  pus  is  formed,  and 
ulceration  commences.  In  this  way  the  dead  parts  are 
separated  from  the  hving  by  what  is  commonly  called  the 
"  line  of  demarcation."  This  line,  as  will  be  seen,  is 
the  result  of  a  process  of  ulceration  by  which  those  living 
tissues  which  are  in  contact  with  the  dead  parts  are 
destroyed,  and  so  separated  from  the  latter.  The  ulcerative 
process,  once  it  has  begun,  progresses  so  long  as  the  dead 
part  lies  in  contact  with,  and  so  produces  irritation  of,  the 
living.  In  this  way  a  gangrenous  portion  of  a  limb  may 
be  completely  separated  and  cast  off,  though  such  a  result 
will  necessarily  occupy  much  time  if  there  is  any  bone 
involved.  After  separation  has  been  completed,  the 
granulating  surface  which  is  left  will  heal  like  any  other 
ulcer. 

Senile  gangrene  is  a  variety  of  dry  gangrene  dependent 
upon  disease  of  the  peripheral  arteries.  In  old  people  the 
vessels  are  frequently  the  seat  of  atheroma,  or  of  primary 
calcareous  degeneration.  As  a  result  of  either  of  these 
morbid  conditions,  the  arterial  walls  become  very  tough, 
rigid,  and  inelastic,  and  in  proportion  as  they  become  so 
altered  they  are  incapacitated  for  the  proper  performance 
of  their  functions  as  carriers  of  blood.  The  peripheral 
parts  are  consequently  not  properly  nourished,  and  in  some 
cases  the  deficiency  in  the  blood-stream  is  aggravated  by 
the  clotting  of  the  blood  on  the  roughened  vessel-wall,  and 
the  occlusion  of  the  artery  by  thrombosis.  These  changes 
are  most  commonly  met  with  in  the  arteries  of  the  lower 
extremity,  and  thus  senile  gangrene  occurs  most  frequently 
in  the  foot  and  leg.  In  many  patients  with  senile  gan- 
grene, the  heart  also  is  fatty,  and  the  general  health  feeble. 
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The  limb  of  a  person  whose  vessels  are  thus  diseased  is 
usually  cold,  and  is  liable  to  become  readily  numbed  from 
exposure,  or  if  subjected  to  compression  of  any  kind  ;  the 
arteries  themselves  may  be  felt  as  hard,  rigid,  and  tortuous 
cords.  If  a  toe  of  this  ill-nourished  limb  be  in  any  way 
injured,  the  slightest  inflammation  may  produce  an  ex- 
tensive stasis  of  the  feeble  blood-stream,  and  may  thus 
completely  deprive  the  parts  of  blood.  Gangrene  of  the 
injured  toe  will  now  ensue,  and  the  tissue  in  contact  with 
it  becomes  in  its  turn  the  seat  of  inflammation,  which 
again  induces  stasis  and  gangrene.  The  fact  is,  that  the 
vitality  of  the  tissues  is  so  low  that  they  are  unable  to 
withstand  the  slightest  interference  with  their  nutrition, 
and  the  gangrene,  having  once  started,  will  continue  to 
extend  till  its  progress  is  arrested  by  meeting  with  some 
tissue  in  which  inflammation  may  progress  to  ulceration, 
and  to  separation  of  the  living  from  the  dead  part  by  the 
formation  of  a  "  line  of  demarcation." 

In  some  cases  the  gangrene  is  of  the  dry  variety 
throughout,  but  most  frequently  the  inflammation  which 
precedes  it  in  its  course  up  the  limb  results  in  the  exuda- 
tion of  a  certain  amount  of  fluid,  and  until  this  has  been 
dried  off,  the  dead  tissues  remain  moist.  The  gangrenous 
part  is  thus  always  most  dry  at  its  periphery,  where  it  has 
been  longest  dead. 

In  many  cases,  after  a  line  of  demarcation  has  com- 
menced to  form,  gangrene  again  begins  to  extend,  an 
event  which  means  that  the  parts  reached  by  the  gangrene 
are  not  sufficiently  well  nourished  to  withstand  the  call 
made  upon  their  vital  resources  by  the  inflammatory  pro- 
cess. Considering,  therefore,  that  the  parts  about  any 
line  of  demarcation  are,  so  to  say,  only  just  alive,  it  is  at 
once  evident  that  any  additional  injury  inflicted  upon 
them,  such  as  the  cutting  of  a  flap  for  an  amputation,  will 
be  the  cause  of  a  further  extension  of  the  gangrene.  The 
appearance  of  the  dead  tissues  and  the  mode  of  formation 
of  the  line  of  demarcation  differ  in  no  material  respect 
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from  the  similar  processes  already  described  in  dealing  with 
the  subject  of  gangrene  from  embolism  and  from  injury. 

Patients  who  are  the  subjects  of  senile  gangrene  are 
usually  in  a  very  feeble  state  of  health,  and  in  many  cases 
the  pain,  want  of  sleep,  and  absorption  of  septic  products 
from  the  decomposing  tissues  cause  a  fatal  termination 
before  the  gangrenous  process  ceases.  Death  occasionally 
results  from  pulmonary  embolism. 

Diabetic  gangrene.— Persons  who  are  suffering  from 
diabetes  are  liable  to  be  attacked  by  a  form  of  gangrene 
which  resembles  in  many  respects  senile  gangrene,  although 
the  dead  parts  do  not  shrivel  and  dry  as  in  the  latter, 
but,  on  the  contrary,  are  often  moist  and  decomposing. 
Diabetic  gangrene  is  frequently  started  by  some  trifling 
injury,  and  spreads  rather  quickly  up  the  affected  limb. 
Its  course  is  more  rapid  than  is  that  of  senile  gangrene, 
and  it  evinces  very  little  tendency  to  limit  itself  by  the 
formation  of  a  line  of  demarcation.  The  sole  of  the  foot  is 
the  commonest  place  in  which  diabetic  gangrene  com- 
mences, and  in  some  cases  a  "  perforating  ulcer  "  is  the 
beginning  of  the  disease.  These  cases  must  be  clearly 
separated  from  another  and  rather  numerous  class  in  which 
after  gangrene  has  commenced  as  a  result  of  disease  in 
the  vessels  or  from  other  cause,  sugar  begins  to  be  excreted 
with  the  urine.  Here  the  patient  has  a  transient  gly- 
cosuria, and  the  sugar  in  the  urine  is  the  result  of  the 
gangrenous  process,  and  in  no  way  associated  with  its 
cause. 

Idiopathic  symmetrical  gangrene,  or  Raynaud's 
disease,  are  the  terms  applied  to  certain  cases  of  dry 
gangrene  occurring  without  any  evident  cause,  and  usually, 
but  not  always,  affecting  parts  symmetrically  placed. 

The  patients  are  generally  young  adults  or  children. 
The  parts  affected  are  the  fingers  and  toes,  and  more  rarely 
other  portions  which  are  exposed,  such  as  the  ears  and  the 
nose.  Yery  commonly  there  is  a  historj^  that,  for  some 
time  previous  to  the  appearance  of  the  gangrene,  the 
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extremities  have  been  numbed  and  cold,  with  enfeebled 
cu'culation  and  a  tendency  to  the  formation  of  chilblains. 
Death  commences  at  the  extreme  periphery,  and  extends 
upwards.  One  or  several  digits  may  die,  and  more  rarely 
the  gangrene  extends  to  the  whole  hand  or  foot.  In  most 
cases  the  dead  parts  are  extremely  dry  and  mummified. 
Prognosis  is  good  as  far  as  life  is  concerned.  The  dead 
parts  are  separated  in  the  usual  way,  and  surprisingly  good 
stumps  are  formed.  The  real  cause  of  the  gangrene  is  yet 
obscure.  It  is  probably  of  neurotic  origin,  and  in  some 
cases  at  least  is  the  result  of  peripheral  neuritis. 

Gangrene  from  frost-bite. — Parts  which  are  frozen 
for  a  sufficient  length  of  time  do  not  recover  their  vitality 
on  the  removal  of  the  cause,  The  result  of  exposure  to 
extreme  cold  is  a  contraction  of  the  arteries,  which,  if 
excessive  and  long-continued,  deprives  the  peripheral 
structures  of  their  blood- supply  to  such  an  extent  that 
they  die  and  shrivel  in  exactly  the  same  way  as  when  a 
large  vessel  is  occluded  by  a  ligature  or  an  embolus.  If 
placed  in  a  warmer  atmosphere,  blood  cannot  return  to 
the  frozen  tissues,  for  the  vessels  as  well  as  their  surround- 
ings are  gangrenous.  In  such  cases  the  dead  part  is 
shrivelled  and  mummified,  and  is  in  a  condition  of  typical 
dry  gangrene. 

In  other  cases,  where  the  deprivation  of  blood  has  not 
lasted  so  long,  it  has  been  noticed  that  if  the  part  is 
suddenly  placed  in  a  warmer  atmosphere,  and  blood  is 
encouraged  to  return  with  great  rapidity  and  in  large 
quantities,  gangrene  will  ensue  with  much  greater  certainty 
than  if  the  frozen  tissues  are  only  slowly  restored  to  their 
natural  temperature.  In  such  cases  the  gangrene  is  of  the 
moist  variety,  and  is  preceded  by  much  exudation  and  other 
signs  of  inflammation. 

It  is  probable  that  the  explanation  of  this  variety  of 
gangrene  from  exposure  to  cold  is  to  be  found  in  the  be- 
haviour of  vessels  which  have  been  for  some  time  deprived 
of  their  blood-stream.    It  has  been  shown,  in  the  chapter 
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on  Inflammation,  that  the  result  of  such  deprivation  is 
that,  on  the  re-admission  of  blood,  the  phenomena  of 
inflammation,  with  rapid  exudation,  immediately  ensue. 
The  peripheral  parts,  already  almost  dead,  cannot  survive 
any  further  interference,  and  accordingly  die.  The  mois- 
ture of  the  gangrenous  tissues  is  the  result  of  the  exudation 
which  has  immediately  preceded  their  death. 

Gangrene  from  ergotism — A  very  brief  mention  of 
this  variety  of  dry  gangrene  is  all  that  is  necessary  in  the 
present  work.  The  efi"ect  of  ergot-poisoning  is  a  contrac- 
tion of  the  small  arterioles,  which,  when  long  continued, 
may  result  in  gangrene  of  the  peripheral  parts.  It  is  very 
rarely  met  with  in  this  country,  where  rye-bread  is  but 
little  used  as  an  article  of  diet. 

MOIST  GAITGREN^Z:. 

In  moist  gangrene,  the  dead  part,  instead  of  drying  and 
becoming  mummified,  remains  moist  and  succulent.  Unlike 
the  parts  in  dry  gangrene,  the  dead  tissues  quickly  decom- 
pose, for  moisture  is  a  necessary  factor  in  rapid  decom- 
position, and  is  here  abundantly  supplied. 

Moist  gangrene  occurs  in  its  most  typical  form  after 
ligature  of  the  main  artery  and  vein  of  a  limb,  and  may 
also  result  from  complete  constriction,  or  from  the  exten- 
sive laceration  and  crushing  of  a  limb  which  often  result 
from  accidents  of  various  kinds.  Being  deprived  of  their 
arterial  blood,  the  tissues  perish,  and,  the  venous  blood 
being  retained  and  often  widely  extravasated,  the  dead 
structures  do  not  become  mummified.  The  gangrene  is 
limited  to  the  parts  below  the  seat  of  injury,  the  skin 
becomes  blue  or  livid  in  colour,  and  the  epidermis,  being 
raised  in  bullse,  subsequently  peels,  and  exposes  the  deeper 
parts  of  the  skin.  The  whole  Umb  becomes  cold,  pulseless, 
and  swollen,  and,  as  decomposition  advances,  gases  form 
and  give  rise  to  emphysematous  crackling.  The  deeper 
structures  feel  sodden  and  cedematous,  their  elasticity  is 
lost,  and  they  retain  the  imprint  of  a  finger  for  some 
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minutes.  The  living  tissues  above  the  occluded  vessels 
quickly  inflame,  ulcerate,  and  form  a  line  of  demarcation, 
but,  on  account  of  the  decomposition  and  the  rapidity  with 
which  the  gangrene  spreads,  the  absorption  of  septic  material 
and  a  fatal  termination  are  much  more  frequent  in  cases  of 
moist  than  of  dry  gangrene. 

Gangrene  from  acute  inflammation.— In  many  cases 
of  injury  the  deeper  parts  are  extensively  torn,  although 
but  a  slight  skin- wound  has  been  inflicted.  The  result  of 
this  is  that,  if  acute  inflammation  supervenes,  the  inflam- 
matory products  are  retained,  and  by  their  presence  inter- 
fere with  the  circulation  in  the  injured  limb.  The  more 
rapid  the  inflammatory  exudation,  and  the  more  tense  the 
structures  beneath  which  the  efiusion  occurs,  the  greater  is 
the  interference  with  the  circulation,  and  the  greater  is 
the  probability  that  death  of  the  inflamed  structures  will 
ensue.  The  gangrene  in  such  cases  is  necessarily  of  the 
moist  variety,  and,  although  it  occurs  most  frequently  after 
injuries  such  as  have  been  mentioned,  it  may  occur  in 
connection  with  acute  inflammation  and  extreme  tension 
excited  by  any  cause — e.g.,  in  phlegmonous  erysipelas.  It 
is  evident  that  if  exit  be  given  to  the  pent-up  fluid  by  free 
incisions  the  cause  of  the  gangrene  will  be  removed. 

SEPTIC  CANGREITE. 

Septic  gangrene  is  quite  independent  of  injuries  to  the 
main  arteries  or  veins.  It  is  probably  the  result  of  the 
local  absorption  of  some  "  infective  "  or  "  septic  "  material 
formed  in  a  wound. 

Acute  spreading  traumatic  gangrene. — This, which 
is  the  best  known  of  the  varieties  of  septic  gangrene,  is 
especially  distinguished  from  the  other  forms  of  gangrene 
of  which  we  have  been  speaking  by  its  tendency  to  spread. 
Supposing  that  a  heavy  cart-wheel  has  passed  over  a  man's 
leg,  and  that  all  the  vessels  have  been  extensively  lacerated, 
if  simple  moist  gangrene  results  it  will  certainly  be  limited 
to  the  parts  below  the  seat  of  injui-y;  in  spreading  gan- 


102        ACUTE  SPREADING  GANGRENE. 

grene,  on  the  contrary,  the  parts  above  are  just  as  likely  to 
sufler  as  those  below. 

The  patients  in  whom  this  form  of  gangx-ene  ocxjurs  are 
usually  adults,  and  may  be  either  healthy  or  unhealthy 
ihe  gangrene  may  follow  any  injury,  but  is  perhaps  most 
commonly  met  with  after  compound  fractures.  It  com- 
mences within  a  day  or  two  of  the  accident,  and  is  first 
noticed,  not  at  the  peripheral  parts,  as  in  gangrene  due  to 
injmy  of  vessels,  but  at  the  edges  of  the  wound.  Here 
the  skin  becomes  dark  red,  and  then  green  or  black.  The 
skin  in  the  neighbourhood  assumes  a  dark-red  hue,  and  the 
whole  limb  rapidly  swells  and  becomes  extremely  tense  and 
cedematous  from  the  presence  of  exuded  fluid.  Very 
quickly  indeed  the  exudation  is  followed  by  decomposition, 
the  epidermis  peels,  and  the  soft  tissues  beneath  become 
emphysematous  from  the  presence  of  the  gases  which  result 
from  decomposition,  or  from  the  special  activity  of 
organisms,  as,  e.g.,  the  anaerobic  bacillus  of  malignant 
oedema,  or  the  bacterium  coli  commune.  The  gangrene 
progresses  with  such  rapidity  that  within  forty-eight  hours 
from  its  commencement  it  may  have  spread  over  the  whole 
limb  and  extended  to  the  trunk.  Unlike  other  forms  of 
gangrene,  it  knows  no  limits,  and  no  line  of  demarca- 
tion forms  to  arrest  its  progress.  Unless  the  affected  limb 
be  early  removed  by  amputation,  death  ensues  with  cer- 
tainty, the  patient  sinking  into  an  asthenic  condition,  and 
dying  without  any  definite  post-mortem  evidence  of  general 
septicsemia.  The  temperature  is  never  raised  to  any  great 
extent  in  typical  cases,  and  may  be  sub-normal. 

Phagedsena  and  hospital  gangrene. — The  term 
phagedfena  is  applied  to  a  very  rapidly  extending  and 
destructive  form  of  ulceration,  which  is  now  most 
commonly  seen  in  connection  with  venereal  sores.  Hospital 
gangrene,  or  "  sloughing  phagedsena,"  is  so  closely  allied  to 
phagedteua  itself  that  the  two  diseases  fade  into  one 
another ;  but,  as  the  alternative  name  for  hospital  gangrene 
suggests,  there  is,  in  addition  to  rapidly  extending  ulcera- 
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tion  or  molecular  death,  more  or  less  sloughing  and  death 
of  the  tissues  en  masse.  This  form  of  gangrene,  though 
formerly  of  common  occurrence  in  crowded  hospitals,  is 
now  but  rarely  seen. 

Both  hospital  gangrene  and  phagedasna  occur  independ- 
ently of  interference  with  the  blood-stream,  and  are  each 
the  result  of  the  action  of  some  specific  poison,  which  is 
either  formed  in,  or  inoculated  upon,  a  wounded  surface. 
Both  forms  of  disease  are  contagious,  but  hospital  gangrene 
much  more  so  than  simple  phagedsBna. 

A  phagedasnic  ulcer  has  the  following  appearance  :— The 
shape  is  irregular  and  ragged;  the  base  is  greyish  and 
often  sloughy,  or  covered  with  a  diphtheritic-like  mem- 
brane; the  discharge  is  scanty  and  thin;  the  edges 
are  sharply  cut,  and  show  no  sign  of  healing;  the  skin 
immediately  around  is  of  a  dull  red  hue.  The  ulcer  is 
hable  to  extend  indefinitely,  but  does  not  often  advance  to 
the  destruction  of  such  a  large  amount  of  tissue  as  is 
common  in  the  case  of  hospital  gangrene.  The  specific 
poison  which  is  the  cause,  and  the  ulcerated  surface  which 
is  inoculated  with  it,  must  be  destroyed  before  a  healthy 
action  can  be  expected.  Formerly,  strong  caustics  were 
the  only  remedies  employed,  but  of  late  years  it  has  been 
shown  that,  in  the  phagedsena  which  affects  venereal  sores, 
at  any  rate,  long-continued  soaking  in  water  produces  all 
the  beneficial  effects  of  the  caustic  treatment. 

Noma  vulvae, — This  is  a  form  of  phagedajna  which 
affects  the  external  genitals  of  young  children,  and  is  usually 
seen  in  connection  with  dirt  and  ill-health,  though 
frequently  following  measles.  The  appearance  of  the  ulcer 
does  not  differ  materially  from  that  described  above  as 
typical  of  phagedsena.  The  general  health  is  often  seriously 
affected,  and  death  not  uncommonly  results. 

Cancrum  oris. — This  is  a  form  of  ulceration  with 
sloughing  peculiar  to  childhood,  and  is  usually  met  with 
before  the  age  of  five.  The  vilceration  commences  in  the 
cheek  or  gums,  and  more  rarely  in  the  sockets  of  the  teeth. 
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In  bad  cases  large  portions  of  the  cheek  may  be  completely 
destroyed,  and,  the  ulceration  extending  to  the  jaws, 
necrosis  of  the  bones  and  destruction  of  the  teeth  ensue. 
The  disease  is  very  frequently  fatal,  and  septic  broncho- 
pneumonia or  septiciBmia  may  complicate  it.  Cancrum 
oris  is  probably  the  result  of  the  action  of  bacterial  poisons, 
and  the  object  of  treatment  is  to  destroy  the  contami- 
nated tissues.  This  is  usually  done  by  the  aid  of  strong 
caustics. 
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BOX!.,  CARBUNC1.B,  AND  MAtlGNANT 
FUSXUX.E. 

BOZIi. 

A  BOIL  is  a  circumscribed  inflammation  of  the  skin  and 
ceUiilar  tissue,  originating  in  the  hair-follicle  or  sweat 
glands,  and  resulting  in  the  death  of  the  more  central  parts, 
and  the  formation  of  a  slough.  This  sloughing  is  accom- 
panied by  suppuration  of  the  parts  immediately  around  the 
dead  tissue,  and  the  formation  of  a  pustule  which,  opening 
on  the  surface,  permits  the  discharge  of  the  central  slough 
or  core. 

Boils  are  the  result  of  a  local  infection  by  pyogenic  micro- 
cocci and  are  predisposed  to  by  some  disordered  state  of  the 
constitution,  such  as  may  be  induced  either  by  excessive 
feeding  or  by  an  insufficient  amount  of  nourishment ;  sudden 
changes  of  diet  appear  to  be  a  common  cause.  It  has  been 
shown  by  experiments  on  man,  that  if  various  pyogenic  cocci, 
as  for  instance  the  staphylococcus  pyogenes  aureus,  or 
the  staphlococcus  citreus,  are  vigorously  rubbed  into  the 
unbroken  cuticle,  that  after  a  short  time  a  crop  of  boils  or 
furuncles,  accompanied  by  a  more  or  less  severe  inflammation, 
will  result,  the  extent  of  which  varies  within  certain  hmits 
with  the  constitutional  condition  of  the  individual  experi- 
mented upon. 

Boils  are  more  frequent  in  men  than  in  women,  and  are 
usually  situated  on  the  posterior  surface  of  the  body ;  the 
back  of  the  neck  and  of  the  shoulders,  and  the  gluteal  regions, 
are  their  most  common  sites.    Any  local  irritation  may 
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determine  the  situation  of  a  boil  in  a  person  whose  general 
Health  is  in  a  condition  favourable  for  its  development. 

CARBUWCI.E. 

A  carbuncle  is  a  specific  localised  inflammation  of  the 
skin  and  ceUular  tissue.  It  is  characterised  by  considerable 
exudation  into  the  inflamed  area,  with  sloughing  of  the 
tissues  involved,  and  formation  of  numerous  pustules.  The 
sloughs  are  separated  from  the  surrounding  parts  by 
suppuration,  and,  when  loosened  by  this  process,  are  cast 
oflT.  A  carbuncle  diflfers  from  a  boil  in  the  following 
points : — It  is  usually  single,  is  much  more  raised  from  the 
surface,  and  of  much  greater  size.  It  frequently  implicates 
the  deep  fascia,  and  discharges  pus  through  numerous 
apertures. 

Carbuncle  is  predisposed  to  by  a  condition  either  of 
plethora  or  debility,  and  not  infrequently  complicates 
diabetes.  The  patients  in  whom  it  occurs  are  usually  men 
over  middle  age.  Its  most  common  sites  are  the  nape  of 
the  neck  and  the  shoulders.  It  more  frequently  produces 
a  fatal  termination  than  does  a  boil,  and  death  may  result 
either  from  general  asthenia  or  from  absorption  of  septic 
material  and  blood-poisoning. 

Malignant  facial  carbuncle  occurs,  as  its  name 
implies,  on  the  face.  It  affects  people  of  all  ages,  but 
most  frequently  young  adults,  and  is  of  decidedly  rare 
occurrence. 

Its  most  common  site  is  the  lip,  where  it  commences  as  a 
pimple  and  thence  extends  to  the  cheek.  Its  structure  is 
the  same  as  that  of  carbuncle  in  other  situations,  but  it  is 
occasionally  associated  with  a  wide-spread  thrombosis  and 
suppurative  phlebitis  of  the  facial  and  ophthalmic  veins, 
and  with  a  general  cellulitis  of  the  face  and  orbits.  In 
consequence,  the  whole  face  becomes  greatly  swollen,  of  a 
dusky  red  or  purple  colour,  and  the  eyeballs  may  protrude. 

The  frequent  termination  of  a  facial  carbuncle  is  death, 
and  this  is  most  commonly  due  to  pyasmia.    It  is  probable 
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that  in  former  years  some  cases  at  least  of  "  malignant 
pustule"  have  been  mistaken  for  facial  carbuncle,  ihe 
most  important  organism  found  in  carbuncle  is  the 
streptococcus  pyogenes,  and  the  relation  between  erysipelas 
and  malignant  facial  carbuncle  is  a  very  close  one.  When 
pya3mia  or  septicaemia  supervenes,  the  streptococcus  can 
generally  be  obtained  from  the  blood  by  means  of  artificial 
cultivation. 

MAIIGNANT  PUSTUIB,   CHABBOKT,   OR  ANTHRAX. 

Certain  herbivorous  animals— namely,  cattle,  sheep  and 
horses— are  liable  to  suffer  from  a  disease  which  is  variously 
known   as    "splenic  fever,"   "joint   murrain,"  "black 
quarter,"  &c.,  and  is  caused  by  the  presence  of  a  micro- 
organism called  the  "bacillus  anthracis."     The  bacilli 
anthracis  are  found,  in  the  blood  and  the  viscera  of  the 
animal   after  death,  and  occur   as   comparatively  long 
rods,  which  are  slightly  swollen  at  the   ends.  The 
extremities  are  concave   and  hollowed  out,  so   that  a 
chain  of  them  somewhat  resembles  a  bamboo  rod  with  its 
nodes.    In  the  animal  body  spores  are  never  formed,  but 
when  grown  in  artificial  media  they  readily  appear  under 
favourable  conditions.    In  broth  the  bacilli  develop  into 
filaments  containing  highly  refractive  central  endospores, 
which  give  the  filaments  a  beaded  appearance.    The  spores 
are  very  difficult  to  kill.    An  experienced  eye  can  recognise 
the  bacilh  easily  from  their  morphological  characters,  the 
thickening  at  the  ends  and  the  clear  space  between  two 
links  of  the  filaments  being  diagnostic.    Mice,  rabbits  and 
guinea-pigs  are  highly  susceptible  to  the  infection  and  the 
minutest  quantity  of  a  virulent  culture  or  a  drop  of  blood 
from  a  diseased  animal,  inoculated  subcutaneously,  will 
cause  a  fatal  anthrax  septictemia  without  fail,  the  animal 
often  dying  within  twenty-four  hours.    Cattle  and  horses 
are  also  easily  infected,  and  epidemics  in  herds  are  not  at 
all  uncommon  in  certain  countries  and  districts.  Pigeons, 
hens,  and  rats  are  almost  completely  refractory,  but  their 
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resistance  may  be  broken  down  in  many  ways,  amongst 
which  may  be  mentioned  hunger,  fatigue,  cold,  unsuitable 
feeding,  and  enforced  thirst.  Man  also  is  fairly  resistant, 
and  generally  suffers  from  a  local  affection  only,  the  "  maUg- 
nant  pustule."  After  death,  inoculated  or  infected  animals 
show  the  presence  of  bacilli  in  all  capillaries,  especially  in 
those  of  the  liver,  spleen,  kidneys,  and  lungs,  so  that  a 
diagnosis  is  readUy  made  by  means  of  coverglass-films  of  the 
splenic  blood  stained  with  methylene  blue.  (See  figs.  4  and  9.) 

The  mode  of  infection  of  diseased  animals  is  yet  doubtful ; 
it  is  probable  that  the  organisms  can  enter  either  by  the 

alimentary  tract  or  else  through 
■  ^'  wounds  on  the  surface  caused  by 

bites  of  insects,  &c.  Splenic  fever 
is  especially  common  in  Persia  and 
South  America. 

Malignant  pustule  is  a  disease 
produced   in   man  by  hioculation 
with  the  bacillus  anthracis,  and  is 
generally  due  to  contamination  of 
Anthrax  Bacilli  and  red    some  slight  excoriation  by  contact 

T?  i:-,"^°°'?'^fl'T'  .  ,.  with  the  hides,  wool,  or  hair  of 
From  Flugge's  "  Hygiene."     .  .       '  .' 

diseased  animals.  It  is  consequently 

most  commonly  seen  on  the  face,  neck,  or  hands  of  wool- 
sorters,  tanners,  and  others  who  are  in  the  habit  of 
handling  portions  of  infected  animals. 

Malignant  pustule  commences  as  a  small,  red,  irritable 
pimple.  After  twelve  to  twenty  hours  a  vesicle  forms  and 
bursts,  exposing  the  deeper  layers  of  the  skin.  Around 
this  central  spot  a  ring  of  vesicles  now  forms,  and  the 
contiguous  skin  quickly  assumes  a  dull-red  hue.  The 
central  spot  dries  and  becomes  black  and  shrivelled,  the 
tissues  outside  the  ring  of  vesicles  swell,  and  become 
indurated  and  brawny,  the  vesicles  burst  and  expose  more 
black  and  shrivelled  skin,  and  the  central  slough  thus 
increases  in  size,  whilst  fresh  crops  of  vesicles  are  produced, 
The   neighbouring  lymphatic  glands  are  often  swollen. 
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Symptoms  of  constitutional  affection  are  frequently  severe, 
and  death  is  a  common  result ;  on  post-mortem  examina- 
tion the  tissues  present  appearances  such  as  are  found  m 
cases  of  septicaemia.  Occasionally  spontaneous  recovery 
occurs.  An  examination  of  the  fluid  in  the  vesicles  will 
reveal  the  presence  of  numerous  pathogenic  bacilli,  and  the 
latter  have  also  been  met  with  in  the  sputum,  urine,  sweat, 
and  blood. 

The  most  typical  points  about  a  malignant  pustule  are 
the  central  dry  slough,  the  ring  of  vesicles,  the  raised, 
brawny  induration,  the  ahsence  of  severe  pain,  and  the  total 
absence  of  suppuration. 

Occasionally,  however,  all  these  conditions  may  be  found 
in  the  absence  of  anthrax  bacilli,  and  may  even  be  so 
closely  simulated  by  a  vaccinia  pustule  which  has  become 
inflamed,  that  without  experimental  inoculations  the  dia- 
gnosis cannot  be  at  once  established. 
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GX.ANDERS,  ACTINOMVCOSIS,  AND 
XiEPROSY. 

GI.iiI«rDERS. 

Glanders  is  a  contagious  disease,  to  which  horses  and 
asses  are  subject,  which  may  be  communicated  to  man, 
and  is  probably  conveyed  by  means  of  the  secretions 
of  the  nostrils.  The  disease  has  been  proved  by  Loffler 
and  Schiitz  to  be  caused  by  a  specific  bacillus — the 
bacillus  mallei.  Farcy  is  simply  glanders  in  a  more 
chronic  form. 

The  lesions  of  glanders  in  man  are  of  wide  distribution, 
and  occur  in  the  skin,  mucous  membranes  of  the  nose  and 
pharynx,  and  the  viscera.    In  the  skin  the  disease  is 
characterised  by  the  development  of  vesicular,  papular, 
nodular,  and  pustular  eruptions,  resembling  those  of  pem- 
phigus and  variola,  and   followed  by  the  formation  of 
irregular   and   spreading   ulcers.    In  addition  to  these, 
nodular  masses  of  various  size  form  on  the  skin  and 
subcutaneous  tissues,  and  when  large  and  chronic  are  known 
by  the  name  of  "farcy  buds."    They  are  composed  of 
granulation  tissue,  and  after  a  short  time  burst,  discharge 
pus,  and  cause  the  formation  of  deep  ulcers.    In  connection 
with  the  skin  eruption  and  the  farcy  buds  there  is  an 
inflammation  of  the  lymphatic  vessels  and  glands,  and 
subsequently  the  development  of  buboes. 

The  mucous  membranes  of  the  nose,  frontal  sinuses, 
throat,  tonsils,  and  pharynx,  become  very  swollen  and  red, 
and  soon  covered  by  numerous  small  nodules  the  size  of  a 
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pea;  these  break  clown  and  form  ulcers,  which  rapidly 
extend.  In  this  way  the  whole  of  the  mucous  surfaces  in 
question  may  become  the  seat  of  a  most  foul  and  almost 
gangrenous  ulceration. 

After  death,  nodules  in  various  stages  of  breaking  down 
and  suppm\ation  may  be  found  in  the  viscera,  and  are  of 
most  common  occurrence  in  the  lungs.    Glanders  is  a 


Fig.  io. 


Portion  of  ulcerated  mucous  membrane  from  the  nose  of  a 
glandered  horse.  The  small  circular  ulcers  at  the  edge  of  the 
diseased  membrane  are  well  shown. 

disease  which  is  commonly  fatal,  but  the  duration  of  life 
varies  much  in  individual  cases,  some  patients  surviving 
three  or  four  weeks,  whilst  others  succumb  in  as  many  days. 
A  few  patients  recover. 

The  bacilli  are  found  in  all  the  nodules  or  ulcers,  from 
which  they  may  be  readily  cultivated  on  artificial  media, 
especially  on  blood  serum  or  potatoes  at  the  temperature 
of  the  body.    On  potatoes  their  growth  is  characteristic, 
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appearing  as  a  yellow  or  brownish  film.  The  bacilli  are  a 
little  longer  and  thicker  than  tubercle  bacilli,  and  stain 
with  some  difficulty  with  ordinary  aniline  dyes.  They  form 
spores,  and  resist  drying  for  several  weeks.  Glanders  may 
be  reproduced  in  susceptible  animals,  such  as  guinea-pigs 
and  field  mice,  by  means  of  artificial  inoculations.  Recently 
the  toxic  bodies  have  been  separated  from  both  cultures 
(malleine),  and  these  when  injected  into  diseased  horses  or 
asses  will  produce  a  marked  febrile  reaction  in  most  cases, 
so  that  they  are  now  employed  on  the  Continent  as  a  means 
of  diagnosis  where  the  disease  is  suspected  but  hidden. 

ACTZXrOMVCOSIS. 

Actinomycosis  is  the  name  given  to  the  diseased  condi- 
tion which  follows  the  introduction  into  the  body  of  a 


fungus  named  the  Actinomyces,  which  probably  belongs  to 
the  genus  streptothrix.  This  parasite,  whose  true  botanical 
position,  however,  has  not  yet  been  determined,  occurs  as 
minute  yellowish-green,  brown,  or  white  granules,  about  half 
the  size  of  a  mustard-seed. 

On  slight  pressure  the  granules  break  up  into  their 


ACTINOMYCOSIS.  113 

several  component  fungi.  The  latter  probably  belong  to 
the  group  of  streptothrix,  of  which  several  pathogenic 
varieties  are  now  known,  notably  the  fungus  of  mycetoma 
or  Madura  disease,  to  which  allusion  will  be  made  later.  It 
is  star-shaped  or  crescentic,  and  consists  in  typical  instances 
of  a  central  mycelium  of  closely  interwoven  filaments  and 
a  fringe  of  hyaline  or  refractive  rays.  These  filaments 
are  fine  and  delicate,  and  in  most  cases  disappear  into  the 
characteristic  swollen  and  bulbous  or  club-shaped  rays,  which 
are  highly  refractive,  and  stain  like  hyaUne  matter  with 
eosine,  while  the  mycelial  filaments  take  up  the  ordinary 
bacterial  dyes.  It  must  be  remembered  that  the  important 
character  of  the  actinomyces,  as  of  all  forms  of  streptothrix, 
is  the  filamentous  fungoid  mass;  the  clubs  or  rays  may 
occasionally  be  absent.  It  is  still  doubtful  whether  the  latter 
are  reproductive  or  vegetal  elements,  or  merely  some  hyaline 
material  formed  by  and  around  the  peripheral  threads,  for 
in  an  artificial  growth  on  the  ordinary  media  they  do  not 
appear,  but  only  in  the  animal  body,  and  even  then  not 
constantly.  Typical  representations  of  the  actinomyces 
will  be  found  in  Kg.  ii.  The  fungus  can  be  readily 
grown  on  the  various  nutritive  media,  and  the  lesion  has 
been  reproduced  in  animals  by  artificial  inoculation,  so  that 
its  specificity  is  established. 

The  growth  of  the  actinomyces  in  the  body  is  always 
followed  by  infiammation  of  the  tissue  in  which  it  lies,  and 
the  consequent  production  of  granulation  tissue.  In  some 
•cases  the  infiammation  progresses  to  suppuration,  abscesses 
form  and  discharge,  and  a  fungous  swelhng  of  granulation 
tissue  and  parasitic  growth  protrudes  through  the  skin  ; 
in  other  cases,  nodules  or  bands  of  fibrous  tissue  are 
formed,  which  enclose  the  fungus,  and  form  definite  and  con- 
siderable tumours.  In  cases  of  long  standing,  the  fungus 
may  die  and  become  the  seat  of  the  deposit  of  calcareous 
salts. 

Actinomycosis  has  long  been  known  to  veterinary  sur- 
-geons  as  of  tolerably  common  occurrence  in  cattle  and 
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pigs,  and  has  been  very  variously  named,  the  must  common 
appellations  being  "woody  tongue,"  "osteosarcoma,"  and 
"  Hugual  tuberculosis."  The  real  pathology  of  the  disease 
was,  however,  first  discovered  by  Ponfick  in  1877,  and  Israel 
was  the  first  observer  who  described  it  in  man. 

It  is  probable  that  the  parasite  grows  naturally  on  barley 
or  corn,  and  this  explains  the  relative  frequency  of  the 


Actinomycotic  growth  inside  the  lower  jaw  of  a  cow. 
The  bone  is  expanded  and  hollowed  out  into  numerous 
cavities  which  contained  purulent  matter  and  actino- 
mycotic growth. 


disease  in  cattle  and  in  rural  districts.  In  more  than  one 
case,  also,  particles  of  barley,  or  a  whole  ear  of  corn,  have 
been  found  at  the  seat  of  infection.  It  is  not  known  how 
the  parasite  is  introduced  into  the  body,  but  infection  of 
man  from  animals  has  not  yet  been  demonstrated.  Only  a 
few  examples  of  this  disease  in  human  beings  have  been 
observed  in  England.  According  to  Israel,  the  disease  may 
be  transmitted,  first,  through  the  mouth  and  pharynx ; 
secondly,  through  the  lungs;  thirdly,  through  the  intestine; 
but  it  also  occurs  in  the  skin,  and  has  been  found  in  the 
bladder. 

In  the  first  gi'oup  of  cases  the  fungus  appears  to  obtain 
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an  entrance  at  a  carious  tooth,  and  to  extend  thence  into 
the  jawbone ;  in  other  cases  the  attack  has  been  preceded 
by  pharyngitis  or  tonsilitis.  In  the  case  of  the  lower  jaw, 
the  entrance  of  the  parasite  is  followed  by  the  formation  of 
a  tumour  in  the  maxilla,  which  expands  the  bone  and 
extends  thence  into  the  submaxillary  region.  Here  in 
some  cases  an  abscess  next  forms,  and,  on  bursting,  dis- 
charges not  only  pus,  but  small  golden-yellow  bodies  the 
size  of  a  hemp-seed,  which  consist  of  masses  of  the  fungus 
peculiar  to  the  disease.  The  bursting  of  the  abscess  does 
not,  however,  terminate  the  case,  for  fresh  swellings  may 
form  in  the  neck,  and  may  extend  into  the  thorax,  or  into 
the  mediastinum. 

In  other  cases,  suppuration  does  not  occur,  and  a  firm, 
fibrous  sort  of  tumour  forms  beneath  the  jawbone.  This 
tumour  is  remarkable  more  especially  for  its  change  of 
position,  for  although  formed  originally  in  the  inferior  maxilla 
itself,  it  may  graduUy  sink  farther  and  farther  down  the 
neck,  leaving  at  most  a  fibrous  cord  to  mark  the  path  of  its 
descent.  It  thus  happens  that  an  actinomycotic  tumour 
may,  when  first  seen  by  a  surgeon,  be  found  a  considerable 
distance  from  the  jaw. 

In  all  cases  the  course  of  an  actinomycotic  growth  is  slow, 
and  there  is  usually  neither  pain  nor  other  evidence  of  acute 
inflammation.  The  pus  formed  is  thin  and  serous,  and  con- 
tains the  golden-yellow  granules  already  mentioned.  In 
some  cases  the  discharge  is  more  watery  than  purulent, 
and  the  fluid  is  copious  and  viscid.  When  the  growth 
extends  into  the  upper  jaw  it  may  extend  to  the  cheek,  or 
may  pass  upward,  and  involve  the  base  of  the  skull  or  the 
vertebrse. 

In  the  second  group  of  cases  the  fungus  appears  to  be 
introduced  during  the  act  of  respiration.  It  may  then 
localise  itself  in  the  bronchi  or  the  lungs,  and  extend  thence 
to  the  pleurse,  and  so  make  its  way  to  the  cutaneous  surface. 
In  some  cases  the  tumours  have  extended  into  the  pericar- 
dium and  the  abdominal  cavity. 
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In  the  third  group  the  fuugus  obtains  access  to  the  body 
through  the  alimentary  tract,  and  results  in  the  formation 
of  small  nodules  the  size  of  a  pea,  or  a  Httle  larger,  in  the 
mucous  membrane  of  the  intestine,  any  part  of  which  may 
be  attacked.  These  nodules  subsequently  soften  or  break 
down,  forming  ulcers  with  undermined  edges.  From  the 
intestine  the  fungus  may  be  carried  by  branches  of  the 
portal  vein  to  the  liver,  and  may  there  cause  the  formation 
of  large  masses  of  white,  tumour-like,  soft  and  honeycombed 


Fig.  13. 


Actinomycotic  growth  in  human  liver,  showing  the  cavities 
in  the  liver  in  which  the  fungus  lay. 


tissue,  containing  the  characteristic  yellow  granules,  and 
arranged  in  a  typically  radiate  manner  (see  Fig.  13). 

When  the  parasite  has  once  obtained  access  into  the 
tissues,  it  spreads  generally  along  the  lymph  channels  or  by 
continuity.  The  glands  often  swell,  but  this  is  due  as  a  rule 
to  secondary  irritation  produced  by  inflammation  or  suppu- 
ration caused  by  pyogenic  organisms  which  generally  accom- 
pany the  actinomyces.  In  rare  cases  the  fungus  enters  the 
blood-stream,  and  a  general  dissemination  results,  pyemic 
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in  its  outward  appearance,  with  actinomyootic  masses  re- 
sembling infarcts  in  the  spleen  and  kidneys,  and  a  general 
broncho-pneumonia  in  the  lungs,  large  soft  masses  in 
the  liver,  and  even  secondary  abscesses  in  the  joints  and 
muscles.  Almost  always  the  process  is  a  more  or  less  local 
one,  spreading  slowly,  resembling  herein  tuberculosis,  for 
which  in  former  years  it  has  often  been  mistaken. 

MYCETOMA   OR  MADURA  DISEASE. 

This  is  a  chronic  inflammatory  affection,  which  usually 
attacks  the  feet,  and,  more  rarely,  the  hands,  and  occurs 


Fig.  14. 


Section  of  a  "  Madura  Foot,"  showing  the  cavities  in  the 
bones  and  soft  tissues  and  the  general  swelhng  of  the  whole 
foot. 


especially  in  Southern  and  Western  India  and  North  Africa, 
although  isolated  instances  have  been  observed  in  other 
countries.  Xt  is  due  to  a  parasite,  and  affects  almost  exclur 
sively  the  native  races. 

Mycetoma  was  first  recognised  as  a  special  disease  by 
Yandyke  Carter.  It  manifests  itself  in  two  forms — (i)  the 
black,  and  (2)  the  yellow  variety.  It  is  characterised  by 
considerable  swelling  and  distortion  of  the  hand  or  foot,  with 
numerous,  somewhat  mammillated  suppurating  apertures, 
communicating  with  cavities  of  various  sizes  and  channels 
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of  various  lengths  in  the  subjacent  tissues.  In  the  black 
variety  the  fluid  which  oozes  from  the  apertures  contains 
brownish-black  particles,  in  appearance  not  unhke  the 
rougher  description  of  gunpowder ;  whereas  in  the  yellow 
variety,  little  particles,  light  in  colour,  bearing  a  resemblance 
to  fish-roe,  occur.  On  section  in  either  case,  numerous 
cavities  are  seen,  communicating  with  each  other  by  sinuous 
channels,  and  the  carpal  or  tarsal  bones,  and  sometimes  the 
long  bones,  present  all  the  appearance  of  extensive  caries, 
being  softened  and  excavated  over  large  areas.  The  spaces 
in  the  bones  and  soft  tissues  alike  contain  hard,  dark 
masses  in  the  black  variety,  and  a  softer,  yellowish, 
gelatinous  substance,  mixed  with  globular,  roe-like  particles 
in  the  other.  On  applying  pressure,  small  quantities  of 
purulent  or  of  oily  pus  can  be  squeezed  out,  together  with 
the  characteristic  light  and  dark  granules. 

As  far  as  naked-eye  appearances  go,  there  is  an  evident 
similarity  between  actinomyces  afiecting  bony  structures 
and  mycetoma,  and  recently  it  has  been  shown  that  the 
yellow  fish-roe  masses  are  undoubtedly  a  form  of  streptothrix 
— i.e.,  a  fungus  belonging  to  the  same  group  as  the 
actinomyces.  This  was  proved  on  morphological  grounds 
by  Kanthack,  and  since  then  others  have  succeeded  in 
separating  the  fungus  by  cultivation.  The  yellow  variety 
of  mycetoma  is  hence  proved  to  be  due  to  a  vegetable 
parasite  resembling  the  ray  fungus,  though  not  identical 
with  it,  but  the  exact  nature  of  the  black  fungus  is  still 
obscure,  since  some  consider  it  to  be  a  pigmented  or  de- 
generated form  or  species  of  the  yellow  streptothrix,  and 
others  are  inclined  to  regard  it  as  belonging  to  quite  a 
different  group  of  fungi. 

The  yellow  granules  consist  of  a  number  of  individual 
fungi,  forming  masses  or  conglomerations  of  about  the  size 
of  a  hempseed,  often  mulberry-shaped,  soapy  or  doughy  in 
consistence.  Microscopically,  we  find  a  close  centi'al  myce- 
lium, and  generally  a  peripheral  fringe  of  glassy  transparent 
rays,  either  clubbed  or  wedge-shaped,  and  varying  much  in 
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size  In  the  youngest  forms  the  clubs  or  rays  are  absent, 
but  they  appear  with  the  progress  of  the  morbid  changes. 
The  mycehal  threads  can  be  observed  to  pass  into  the 
hyaline  rays.  The  central  mycelium  is  made  up  of  very 
fine,  closely  interlacing  and  interwoven  filaments,  and 
presents  a  close  resemblance  to  the  more  familiar  ray 


fungus 


The  presence  of  the  parasite  in  the  tissues  causes  first  a 
simple  reactive  inflammation  ;   soon   granulation  tissue 


Fig.  15. 


Madura  Foot,  showing  the  general  swelling  and  the  lumpy 
outgrowths. 


appears  with  epithelioid  cells  and  new  vessels,  and  often 
there  is  a  pigmented  zone  around  the  nodule.  Gradually 
the  granulation  cells  are  replaced  by  fibrous  tissue,  and  the 
result  is  a  small  abscess-like  mass,  or  a  so-called  granuloma, 
resembling  the  actinomycotic  lesions. 

There  is  no  tendency  to  spontaneous  recovery,  but,  on  the 
other  hand,  a  steadily  extending  destruction  of  the  affected 
part,  the  disease  progressing  to  the  complete  disintegration 
of  the  tissues,  and  involving  the  leg  or  forearm  according 
to  the  seat  of  origin.  Death  results  from  the  prolonged 
suppuration  and  its  accompanying  fever. 


LEPROSY. 

With  regard  to  the  etiology  of  the  disease  little  is  known 
and  It  is  assumed  that  the  fungus  finds  its  way  into  the 
human  body  from  the  ground  or  crops.  It  has  not,  so  far 
been  observed  in  cattle.  The  fungus  does  not  disseminate 
or  spread  by  the  lymphatic  or  vascular  channels,  and 
metastatic  growths  never  occur,  nor  has  the  disease  yet 
been  found  in  the  internal  organs.  It  is  extremely 
chronic,  and  radical  surgical  treatment  by  amputation  as 
a  rule  leads  to  recovery. 

IiEPROSY. 

Leprosy  is  a  constitutional  and  infective  disease,  due  to 
a  specific  bacillus.  It  is  apparently  not  highly  contagious 
—no  more,  for  example,  than  tuberculosis— and  attacks  only 
predisposed  individuals.  The  predisposition  may  be  caused 
by  bad  hygienic  conditions,  poverty,  starvation,  climate,  (fee. 
The  consumption  of  fish  was  thought  at  one  time  to  be 
the  chief  exciting  or  predisposing  cause,  but  there  is  no 
evidence  in  support  of  this  assvimption. 

Leprosy  is  very  rarely  met  with  in  England,  but  is 
common  in  Norway,  Iceland,  parts  of  Spain,  and  in  the 
Baltic  provinces  of  Russia.  It  is  endemic  in  many  parts 
of  Asia,  in  South  Africa,  and  in  Central  and  South  America. 
It  attacks  especially  in  these  latter  countries  the  native  in- 
habitants, and  although  formerly  said  to  be  hereditary,  it  is 
now  proved  beyond  doubt  that  the  disease  is  not  trans- 
mitted from  the  parent  to  the  offspring.  Lepi'ous  women, 
moreover,  are  commonly  sterile. 

There  are  two  chief  varieties  of  leprosy — the  tuberculated 
and  the  non-tuberculated,  but  each  owns  the  same  specific 
cause  and  the  two  varieties  are  occasionally  met  Avith  in  a 
single  individual. 

Tuberculated  Leprosy  commences  often  with  sensations 
of  chilliness,  marked  drowsiness  and  depression,  accompanied 
by  occasional  profuse  perspirations,  diarrhoea,  and  vertigo, 
and  followed  by  a  variable  amount  of  pyrexia.  These  symp- 
toms are  followed  by  an  eruption  of  pimples  or  red  spots, 
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which  may  come  out  in  fresh  crops  for  several  weeks  or 

""This^' erythematous  eruption  is  soon  followed  by  the 
development  of  tubercles,  which  vary  in  size  from  a  pea  to 
a  walnut,  and  are  most  common  and  abundant  on  the  face, 
limbs,  scrotum,  and  penis.    They  consist  of  localised  infil- 
trations of  the  derma  with  leucocytes  and  with  large  round 
cells  about  five  times  the  size  of  a  white  blood  corpuscle, 
which  contain  bacilli,  and  constitute  the  so-called  "  lepra 
cells"  of  Virchow;  the  bacilli  also  occur  in  the  lymph 
spaces  and  in  the  tissues  outside  the  cells.    In  the  growth 
of  the  tubercle  the  sweat  and  sebaceous  glands  and  the  hair 
foUicles  are  destroyed,  the  papilte  are  flattened  out,  and  the 
tubercle  remains  for  a  time  covered  by  the  stretched  and 
thinned  epidermis.    The  further  course  of  the  tubercles 
diflters  in  different  cases,  and  in  different  tubercles  in  the 
same  patient.    Sometimes  the  growths  shrink  and  atrophy, 
leaving  depressed  cicatrices,  but  more  often  many  break 
down  and  suppurate,  forming  ulcers  which  are  very  slow  to 
heal,  and  emit  a  peculiar  odour.    The  tubercles  do  not  affect 
the  scalp,  and  consequently  there  is  no  loss  of  hair  in  this 
situation,  but  in  other  parts  the  hair  follicles  are  destroyed. 
The  nails  also  break  away  and  become  peg-like  and  stunted. 
As  a  result  of  the  development  of  tubercles,  and  the 
thickening  of  the  skin  and  subcutaneous  tissue,  the  expres- 
Bion  of  the  face  is  greatly  altered ;  the  lips  become  thick 
and  pouting,  the  ears  are  large  and  pendulous,  and  the 
thickening  of  the  skin  of  the  brows  and  forehead  produces 
an  appearance  commonly  described  as  "leonine."  Tubercles 
also  develop  on  the  mucous  membranes,  and  are  relatively 
common  on  the  throat  and  pharynx. 

Non-ttibercTilated  leprosy  is  more  common  than  the 
tuberculated  variety ;  it  is  also  called  "Anaesthetic,"  on 
account  of  the  loss  of  sensation  in  certain  parts  of  the  skin. 
It  commences  with  shooting  pains  in  the  course  of  the 
nerves,  followed  by  hypersesthesia  and  localised  pain  and 
tenderness,  all  of  which  symptoms  are  most  common  in  the 
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extremities.  About  a  year  after  the  commencement  of 
these  symptoms  a  yellowish  eruption  appears  in  the  form  of 
irregular  spots  or  patches,  whose  most  frequent  sites  are  the 
shoulders,  arms,  and  elbows,  the  thighs,  knees,  and  the  face 


Fig.  i6. 


Hand  from  a  case  of  Leprosy,  showing  ulceration  and 
clubbing  of  the  tips  of  the  index  and  middle  fingers,  and 
wasting  of  the  muscles,  with  clawing  of  the  hand. 


These  patches  are  characterised  by  their  dryness,  all  secre- 
tion of  sweat  being  arrested,  but  they  are  seldom  painful  or 
tender.  After  a  time  the  edges  of  the  patches  become 
raised,  and  the  patches  themselves  increase  in  size.  Whilst, 
however,  they  are  thus  spreading  at  their  margins  they 
fade  in  their  more  central  parts,  and  the  skin  in  these 
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latter  positions  gradually  assumes  a  dead  white  colour 
like  scar  tissue,  and  becomes  more  or  less  completely 

anjesthetic.  p     ri  4. 

The  chief  symptoms  are  from  this  time  referable  to 
implication  of  the  nerve  trunks  in  the  manner  to  be  pre- 
sently described.  The  skin  becomes  red  and  glossy,  and  is 
occasionally  attacked  by  bullous  eruptions;  perforating 
ulcers  of  the  feet,  and  paralysis  of  muscles  ensue ;  ulcers 
develop  on  the  tips  of  the  fingers  and  toes ;  the  hands  and 
feet  become  clawed  and  deformed,  dry  gangrene  or  complete 
absorption  of  the  toes  and  fingers  is  common,  and  thus  the 
hands  and  feet  become  maimed  almost  beyond  recognition. 

Both  the  tuberculated  and  non-tuberculated  varieties 
usually  end  fatally,  from  exhaustion  due  to  extensive 
ulceration,  from  the  cachexia  which  accompanies  the  disease, 
from  lardaceous  infiltration  of  the  viscera,  or  from  extensive 
implication  of  the  respiratory  mucous  membranes. 

At  a  post-mortem  examination,  in  addition  to  the  con- 
ditions of  skin  already  described,  there  is  found  a  general 
increase  of  connective  tissue  in  many  parts — e.g.,  in  the 
peripheral  nerves,  the  testes,  the  lymphatic  glands,  the  liver 
and  the  spleen.  The  growth  in  the  nerves  is  deserving  of 
special  attention,  and  is  most  common  in  the  anaesthetic 
form  of  leprosy.  There  can,  indeed,  be  no  doubt  that  the 
ana3sthesia,  wasting  of  muscles,  paralysis,  ulcerations,  and 
the  gangrene  of  the  fingers  and  toes  are  mainly  caused  by 
constriction  of  the  nerve  fibres  by  fibrous  tissue,  which  also 
causes  considerable  thickening  of  the  nerve  trunks. 

Microscopical  examination  of  the  affected  parts  shows 
everywhere  a  defijiite  bacillus,  which  has  been  demonstrated 
in  all  the  tissues  above-mentioned  as  well  as  in  the  tuber- 
cles in  the  skin  and  mucous  membranes,  and  in  the  cutane- 
ous eruptions,  but  has  not  been  demonstrated  in  the  viscera, 
excepting  perhaps  the  lungs.  The  leprosy  bacillus  is 
readily  stained  in  the  same  manner  as  the  tubercle  bacillu  s 
but  is,  however,  much  larger  than  the  latter,  and  in  length 
measures  about  one-half  the  diameter  of  a  human  red-blood 
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corpuscle.  These  bacilH  are  generally  held  to  be  the  actual 
cause  of  the  disease,  and  are  supposed,  by  the  irritation 
which  they  induce,  to  promote  the  growth  of  the  connective 
tissue  which  characterises  leprosy  throughout  the  body 
Inoculations  of  animals  have  so  far  failed  to  produce  tliis 
disease. 


CHAPTER  XIV. 


TTTBEZlCXiE  AND  SCROFUXiA. 

Both  tubercle  and  scrofula  are  more  fitly  dealt  with  at 
length  in  works  on  general  pathology  than  in  one  devoted 
solely  to  the  surgical  aspect  of  this  subject.  It  is  not  pro- 
posed, therefore,  to  do  more  than  indicate  as  briefly  as 
possible  the  general  meaning  which  will  attach  to  these 
words  when  employed  in  future  chapters. 

A  tubercle,  like  the  lesions  of  actinomycosis,  leprosy, 
etc.,  is  an  infective  granuloma  of  inflammatory  formation, 
and,  according  to  the  belief  of  most  authorities,  is  dependent 
for  its  origin  on  the  presence  of  a  micro-organism — the 
tubercle  bacillus.  In  its  most  typical  form  a  tubercle 
appears  to  the  naked  eye  as  a  minute,  grey,  semi-trans- 
parent granule,  the  size  of  a  mustard  seed — a  "  grey  tu- 
bercle." As  its  size  increases,  the  more  central  part  of  this 
granule  becomes  opaque,  and  is  gradually  transformed  into 
a  soft,  fatty,  or  cheesy  mass — a  "  caseous  tubercle." 

Microscopical  examination  of  a  grey  tubercle  shows  that 
it  consists  of  a  collection  of  small  clusters  of  cells,  each 
cluster  being  complete  in  itself,  and  forming  a  so-called 
"  elementary  tubercle "  or  "  primitive  tubercle."  The 
typical  structure  of  each  of  these  latter  is — first :  one  or 
more  central  giant-cells  about  of  an  inch  in  diameter, 
with  a  granular  protoplasmic  stroma  containing  numerous- 
nuclei,  which  show  a  tendency  to  be  arranged  in  a  ring 
around  the  circumference  of  the  cell ;  the  cell-body  gene- 
rally sends  out  processes  which  may  join  those  from  other 
cells  in  the  neighbourhood.    Second  :  around  the  giant-cell 
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IS  a  zone  occupied  by  cells  which  are  larger  than  leucocytes 
and  have  a  clear  cell-body;  they  are  of  connective-tissue 
origin,  but  from  their  likeness  to  epithelial  cells  have  been 
named  "epithelioid."  Third:  the  outer  margin  of  this 
zone  fades  imperceptibly  into  more  or  less  dense  masses  of 
round  cells  and  leucocytes,  which  in  all  cases  form  the 
outer  zone  of  the  primitive  tubercle,  and  in  many  instances 

Fig.  17. 


Section  of  Tubercular  Synovial  Membrane,  showing  two 
giant-cells  with  numerous  processes,  and  containing  many 
nuclei.    (Crouch,  1-6  in.) 


make  up  the  great  bulk  of  the  whole  growth.  All  the  cells 
throughout  the  primitive  tubercle  are  embedded  in  a 
reticulum  of  connective-tissue.  The  whole  tubercle  is  prac- 
tically non-vascular,  blood-vessels  not  penetrating  beyond 
its  extreme  margins.  The  tubercle  bacillus  is  from  .0015- 
.0035  mm.  in  length  ;  it  is  usually  straight,  but  sometimes 
slightly  curved ;  it  may  be  found  in  all  parts  of  a  tubercle, 
but  especially  in  the  giant-cells. 

Such  is  the  structure  of  a  typical  tubercle,  but  it  would 
be  erroneous  to  suppose  that  such  is  the  structure  of  all,  for 
the  giant-cells  may  be  absent,  or,  if  present,  may  not  possess 
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any  definite  processes,  the  epithelioid  cells  may  be  very  few 
and  ill-developed,  and  the  bacillus  may  not  be  discoverable. 
The  small-cell  growth  and  the  lymphoid  reticulum  or 
matrix  are,  however,  constant. 

An  examination  of  a  tubercle  at  a  later  stage  shows  that 
the  central  parts  of  the  elementary  tubercles  are  degenerat- 
ing so  as  to  form  a  fatty  pulp,  a  result  which  is  evidently 
due  to  the  fact  that  in  the  growth  of  a  tubercle  no  new 
blood-vessels  are  developed.  In  some  specimens  the  whole 
of  the  growth  may  be  found  transformed  into  a  caseous 
mass. 

In  any  organ  affected  with  tubercle  there  is  a  tendency 
for  the  disease  to  spread  locally,  and  to  set  up  in  the  tissues 
in  which  it  occurs  the  processes  which  are  common  to  aU 
inflammations.  On  the  other  hand,  an  inflamed  organ  is 
itself  more  liable  than  a  healthy  one  to  become  the  seat  of 
tubercular  disease.  And  not  only  is  tubercle  locally  infec- 
tious, it  is  constitutionally  so  as  well,  and  thus  in  any  given 
case  there  is  a  possibility  of  general  dissemination,  with 
production  of  tubercles  in  all  parts  of  the  body.  In  such 
cases  of  general  tuberculosis  there  is  commonly  some 
pyrexia,  and  the  termination  is  usually  fatal. 

Scrofula  is  a  constitutional  condition  in  which  there  is 
a  tendency  to  local  chronic  inflammations  whose  special 
characters  are — that  they  persist  long  after  their  exciting 
cause  has  passed  away;  that  they  extend  to  neighbouring 
parts;  that  the  cell  exudation  constantly  tends  to  caseate 
and  to  form  a  fatty  pulp,  or  else  to  break  down  into  ill- 
formed  and  curdy  pus;  and  that  healthy  reparative  pro- 
cesses are  conspicuous  by  their  absence.  It  would  appear 
that  the  tissues"  of  a  scroftilous  individual  are  ill-formed 
and  of  low  vitality,  and  that  any  inflammation,  once  started 
in  them,  is  liable  to  persist  on  account  of  the  inability  of  the 
tissue  to  initiate  an  acute  suppuration  which  might  rid  it 
of  its  disease,  or  a  proper  reparative  process  which  might 
repair  the  original  injury.  In  all  scrofulous  inflammations 
the  adenoid  or  lymphatic  tissues  seem  to  be  particularly 


SOKOFULA. 

implicated;  thus,  in  the  tonsils,  pharynx,  and  intestines  it 
IS  the  lymphoid  tissues  which  are  specially  diseased,  and, 
although  more  difficult  to  demonstrate,  it  is  yet  toleiubi; 
certain  that  in  the  "strumous"  or  scrofulous  diseases  of 
bones  and  joints  the  same  rule  holds  good. 

An  examination  of  a  tissue  in  a  state  of  scrofulous  inflam- 
mation  shows  a  considerable  quantity  of  inflammatory  new 
formation,  with  swelling  and  softening  of  the  aff-ected  part  • 
at  a  later  stage  there  is  much  pulpy,  friable  matter,  and 
hnallythe  diseased  tissue  is  found  infiltrated  with  caseous 
material.     There  are  typically  no  microscopic  or  naked  eye 
tubercles,  as  in  tuberculosis.    A  microscopical  examination 
shows  the  usual  cell  exudation  met  with  in  all  inflamma- 
tions, with  Httle  or  no  formation  of  fibrous  tissue,  and  with 
much  fatty  degeneration.    In  addition,  in  many  instances, 
primitive  tubercles  with  giant-cells  and  lymphoid  reticulum 
are  found,  and  are  quite  indistinguishable  from  the  simUar 
growths  in  the  macroscopic  tubercles  already  described. 
The  tubercle  bacillus  also  is  to  be  seen  in  some  instances, 
but,  even  when  it  cannot  be  demonstrated,  the  tubercular 
nature  of  the  lesions  can  be  shown  by  inoculation  of  suit- 
able animals  and  the  development  in  them  of  tuberculosis. 

The  scrofulous  constitution  may  be  either  congenital  or 
acquired.    Usually  it  is  the  former,  but  there  can  be  little 
doubt  that  insufficient  food  and  bad  hygienic  conditions 
may  produce  it  in  an  individual  in  whom  no  congenital 
taint  has  been  apparent,  and  there  is  experimental  evidence 
to  show  that  a  predisposition  may  be  artificially  induced  in 
animals.    Thus,  white  mice,  which  are  naturally  refractory, 
lose  their  immunity  if  they  be  kept  for  some  time  at  a 
temperature  of  35 0.    The  parents  of  scrofulous  children 
are  often  themselves  scrofulous,  and  in  other  cases  have 
been  the  subjects  of  tubercular  diseases;  the  children  of 
consumptive  patients  are  frequently  scrofulous.    It  would, 
however,  be  an  error  to  suppose  that  in  such  cases  tubercle 
bacilli  are  transmitted  to  the  offspring,  for  although  this  is 
possible,  it  is  certain  that  such  au  event  is  exceedingly  rare. 
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and  that  which  is  inherited  is  a  taint  or  predisposition  to 
disease,  and  not  the  disease  itself . 
The  connection  between  scrofala  and  tubercle  is 

a  subject  which  has  been  much  discussed,  and  even  at  the 
present  time  some  difference  of  opinion  exists.  There  can 
be  little  doubt  that  the  diseased  conditions  are  closely  allied, 
but  it  is  practically  certain  that  the  clinical  coiu-se  of  those 
cases  in  which  grey  miliary  tubercles  are  present  differs 
very  materially  from  that  of  the  others,  or  scrofulous  ones, 
in  which  there  is  simply  a  low  form  of  chronic  inflammation 
without  the  formation  of  such  structures.  The  tendency  to 
dissemination  in  the  former  is  infinitely  greater  than  in  the 
latter,  and  is  a  practical  point  of  some  importance. 

It  must,  however,  be  allowed  that  in  their  microscopical 
characters  many  scrofulous  lesions  are  not  to  be  distinguished 
from  those  which  are  truly  tubercular,  and  it  is  contended 
by  some  that  the  diseases  are  of  identical  nature.    In  sup- 
port of  this  conclusion  it  is  argued  that  tubercle  has  been 
produced  in  animals  by  inoculation  with  matter  from  a 
scrofulous  inflammation,  and  that,  on  the  other  band, 
scrofulous  disorders  have  resulted  from  inoculation  with 
tubercle.    It  has  also  been  demonstrated  that  the  tubercle 
bacillus  is  present  in  some  at  least  of  the  scrofulous  lesions, 
and  those  who  consider  that  this  is  the  cause  of  all  true 
tubercle  hold  that  its  presence  in  scrofulous  inflammations 
suffices  to  place  the  two  processes  under  one  classification. 
It  is  quite  certain  that  some  at  least  of  the  lesions  of  scrofula 
are  of  a  truly  tubercular  nature,  but  it  is  by  no  means 
proved  that  all  of  them  are ;  e.g.,  the  eczema  of  the  head 
and  face,  the  inflammation  of  the  eyelids,  the  strumous 
ulcers  of  the  cornea,  and  the  enlargement  of  the  tonsils  and 
lymphatic  tissue  in  the  pharynx,  have  nothing  tubercular 
about  them.    It  must  always  be  remembered  that  the 
general  health  of  scrofulous  children  is  at  best  feeble,  that 
they  are  weakly  and  ill-nourished,  with  stomachs  and  intes- 
tines often  out  of  order  and  unable  to  properly  digest  and 
assimilate  the  food  they  receive.  Such  patients  are  of  course, 
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independently  of  their  scrofulous  taint,  more  liable  than 
healthy  children  to  such  troubles  as  frequently  recurring 
eczema,  chronic  catarrhs,  and  many  other  affections  which, 
although  common  in  strumous  subjects,  are  most  likely  more 
dependent  on  the  general  ill-health  of  the  patient  than  on 
his  strumous  diathesis. 

It  is  very  probable  that  the  formation  of  tubercles  is  in 
many  cases  secondary  to  an  inflammation  which  originally 
was  chronic  simply  because  the  tissue  in  which  it  com- 
menced was  badly  nourished  and  lowly  organised.  Thus, 
the  inflammation  would  in  such  a  case  be  primary,  and  the 
formation  of  tubercle  secondary.  This  actually  hippens  in 
some  cases  of  phthisis,  where  the  original  trouble  is  an 
attack  of  broncho-pneumonia  or  pleurisy,  and  the  tubercle 
is  subsequently  developed  in  the  structure  which  has  been 
damaged  by  the  inflammatory  process.  There  can,  indeed 
be  little  doubt  that  the  spread  of  tubercle  depends  to  a 
great  extent  on  the  condition  of  the  tissues  of  each  indi- 
vidual. All  persons  are  not  equally  predisposed  to  it,  and 
all  tissues  in  the  same  person  are  not  equally  liable  to 
attack.  It  may  well  be  that  in  certain  scrofulous  inflamma- 
tions the  development  of  tubercle  at  the  seat  of  disease  is 
not  followed  by  general  affection  of  the  viscera  because  the 
latter  are  not  in  a  suflficiently  susceptible  condition,  whilst 
in  other  cases,  where  dissemination  and  formation  of  micro- 
scopic tubercles  are  present,  the  conditions  for  spreading  are 
more  favourable. 

Again,  in  those  cases  in  which  a  tubercular  disease  of  a 
particular  organ  runs  its  course  unchecked  until  the  death 

of  a  patient,  and  yet  is  limited  throughout  to  that  viscus  

e.g.,  the  lung — in  which  it  started,  it  is  certain  that  many 
other  viscera  must  have  been  exposed  to  the  infection  and 
yet  have  escaped,  a  result  which  must  depend  upon  their 
own  power  of  resistance.  It  seems,  indeed,  the  most  simple 
explanation  of  scrofulous  inflammations  to  attribute  their 
occurrence  to  the  same  cause  as  that  of  tubercle — i.e.,  the 
tubercle  bacillus,  and  to  explain  the  difference  in  result 
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by  the  greater  powers  of  resistance  of  the  tissues  them- 
selves. 

MAWirESTATIONS   OF  SCROrUIiA. 

The  scrofulous  constitution  is  supposed  to  show  itself  in 
the  features  and  build  of  the  subject.  In  the  so-called 
"  sanguine  "  variety  the  skin  is  thin  and  transparent-look- 
ing, the  complexion  is  clear,  the  hair  is  fine  and  light- 
coloured,  the  eyelashes  are  long,  the  eyes  are  large  and 
bright,  the  face  is  oval,  the  bones  are  small,  the  muscular 
development  slight,  and  adipose  tissue  scanty.  In  the 
"phlegmatic"  form  the  skin  is  thick  and  the  complexion 
muddy,  the  lips  and  nose  are  thick  and  prominent,  the  hair 
is  coarse  and  dark,  the  eyelashes  are  long,  the  eyes  dark, 
the  features  are  badly  modelled,  and  the  bones  and  limbs 
are  clumsy  and  thick.  In  many  cases  the  typical  appear- 
ances are  by  no  means  so  strongly  marked  as  the  above 
summary  would  indicate,  and  between  such  typical  cases 
and  those  in  which  the  patient  merely  exhibits  the  usual 
signs  of  weak  and  delicate  health  all  varieties  may  be 
found . 

Among  the  many  ailments  to  which  scrofulous  patients 
are  liable  the  following  are  some  of  the  commonest. 
Further  descriptions  of  the  most  important  ones  will  be 
found  in  detail  in  the  chapters  devoted  to  special  parts  of 
the  body,  such  as  the  bones,  joints,  &o. 

The  skin  is  frequently  the  seat  of  chronic  eczematous 
inflammations,  which  are  easily  excited  by  the  slightest 
causes,  and  are  most  common  about  the  exposed  parts, 
notably  the  head  and  face. 

Ulcers  also  are  of  common  occurrence.  They  are  typi- 
cally of  irregular  shape,  but  with  a  tendency  to  become  cir- 
cular. They  are  variable  in  size,  and  their  base  is  either 
sloughy,  smooth,  and  shiny,  or  covei-ed  by  pale  and  flabby 
granulations  of  irregular  size,  but  usually  larger  than  natural. 
The  pus  secreted  is  scanty,  shreddy  and  watery.  The  edges 
are  thin,  ragged,  and  undermined,  and  both  they  and  the 
surrounding  skin  are  often  blue,  cold,  and  congested.  Chil- 
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blains  are  common  in  scrofulous  subjects,  and  lichen  and 
impetigo  may  also  occur. 

The  disease  of  the  skin  which  is  most  typical  of  scrofula 
is  lupus,  which  must,  indeed,  be  regarded  as  essentially  a 
scrofulous  lesion.  There  are  two  varieties  of  lupus— Lupus 
vulgaris  and  Lupus  erythematosus. 

Lupus  vulgaris  is  most  commonly  seen  on  the  face,  and 
is  specially  liable  to  attack  the  nose  ;  it  usually  commences 
in  the  young,  and  rarely  begins  after  the  age  of  five-and- 
twenty,  although  it  may  continue  to  recur  at  any  age.  Its 
earliest  appearance  is  in  the  form  of  a  small  pimple,  and  in 
other  cases  there  is  a  collection  of  papules  or  tubercles. 
The  epidermis  is  thinned  and  shiny,  and  beneath  it,  in  the 
cutis,  can  be  seen  a  semi -translucent  growth  of  a  brownish- 
yellow  tint,  which  has  been  compared  to  apple-jelly.  The 
affected  skin  is  redder  than  natural,  and  the  epidermis  soon 
peels  off  and  exposes  a  raw  red  surface,  which  slowly 
ulcerates.  In  some  cases  the  edge  of  the  lupoid  ulcer  is  sur- 
rounded by  a  ring  of  small  papules  like  that  which  preceded 
its  formation,  and  by  a  constant  breaking  down  of  these 
growths  the  ulcer  increases  in  size.  The  discharge  from  the 
ulcerated  surface  is  watery  pus,  mixed  with  epitheHal  scales, 
and  readily  forms  a  scab,  around  the  edge  of  which  ulcera- 
tion progresses. 

As  in  other  surface  lesions,  the  inflammatory  products 
tend  to  degenerate,  and  the  tissues  around  the .  edge  of  the 
ulcer  become  very  soft  and  friable.  The  ulceration  is  slow, 
but  may  extend  over  wide  areas  and  involve  deep  structures. 
Thus,  the  nose,  eyelids,  cheeks  and  lips  may  be  implicated, 
and  the  nasal  cartUages  and  bones  may  be  destroyed.  Even 
if  the  morbid  process  has  ceased,  it  is  peculiarly  liable  to 
recur,  and  treatment  of  all  kinds  not  infrequently  fails  to 
arrest  its  progress.  If  the  ulcers  heal,  the  scars  are  usually 
thin  and  badly  formed,  whilst  cicatrisation  may  progress  in 
one  part  and  the  ulcer  may  extend  in  another ;  the  scars, 
when  formed,  are  very  liable  to  again  break  down. 

Microscopic  examination  of  a  lupus  patch  shows  chiefly 
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cell  exudation  into  the  papillary  layers  of  the  true  skin,  with 
desquamation  of  the  surface  epithelium  and  enlargement  ot 
the  inter-papillary  epithelial  processes  ;  giant  cells  are  occa- 
sionally present.  The  sebaceous  glands  are  larger  than 
natural,  and  their  cells  are  in  a  state  of  proliferation.  The 
exudation  around  the  hair-follicles  generally  causes  the  de- 
struction of  the  hair.  Tubercle  bacilli  are  occasionally  pre- 
sent, but  are  inany  case  extremely  few.  and  difficult  to  find. 

Lupus  erythematosus  seldom  occurs  in  children,  and 
chiefly  attacks  females  of  middle  age.  It  commences  as  an 
erythematous  eruption  over  the  bridge  of  the  nose,  and 
extending  symmetrically  to  the  cheeks  thus  acquires  a 
shape  which  has  been  compared  to  that  of  a  butterfly. 
•The  affected  skin  becomes  thickened  and  infiltrated  with 
inflammatory  products,  the  epidermis  is  shed  in  branny 
scales,  and  finally  scar  tissue  is  formed  in  the  substance  of 
the  derma  and  causes  contraction  of  the  whole  area  of 
affected  skin. 

The  mucous  membranes  in  sci-ofulous  subjects  are 
peculiarly  liable  to  catarrh.  Thus,  such  patients  are  more 
than  others  predisposed  to  "catch  cold."  The  catarrh  of 
the  alimentary  tract  is  made  evident  by  the  foul  breath, 
furred  tongue,  and  weak  digestion.  Stomatitis  and  dis- 
charges from  the  nose  are  of  frequent  occurrence,  and 
enlargement  of  the  tonsils,,  with  or  without  catarrh  of  the 
middle  ear,  is  one  of  the  most  common  of  all  the  lesions 
met  with  in  struma.  Phlyctenular  ophthalmia  and  tinea 
tarsi  occur  in  connection  with  the  conjunctiva ;  from  the 
vagina  muco-purulent  discharges  are  common,  and  the 
'bladder  may  be  irritable  and  unable  to  retain  urine  for  any 
length  of  time. 

The  bones  and  joints  are  as  liable  as  the  soft  parts  to 
scrofulous  inflammations,  but  their  diseases,  as  well  as  those 
of  the  genito- urinary  organs,  will  be  described  more  at 
length  in  the  chapters  on  such  subjects. 

The  lymphatic  glands  are  specially  liable  to  scrofulous 
mflammations,  and  it  has  been  pointed  out  by  Mr.  Treves 
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that  the  most  frequent  cause  of  their  enlargement  is  "  a 
lesion  that  implicates  the  adenoid  tissues  of  a  mucous 
membrane.''  The  mucous  membranes  of  the  naso-pharynx 
and  of  the  intestinal  and  bronchial  tracts  are  specially  rich 
in  adenoid  tissue,  and  it  has  already  been  mentioned  that 
■catarrh  of  these  surfaces  is  very  common.  So,  therefore,  is 
disease  of  those  glands  common  into  which  the  lymphatics 
of  these  parts  empty.  The  glands  of  the  neck,  thorax,  and 
mesentery  are  infinitely  more  often  diseased  than  are  those 
of  all  other  parts  of  the  body,  and  it  is  quite  unusual  for 
glandular  afiection  to  follow  strumous  ulceration  of  the 
skin  of  the  extremities  or  caries  of  bone. 
•  The  diseased  glands  become  enlarged  very  slowly  as  a 
rule,  but  occasionally  their  growth  is  comparatively  rapid  ; 
they  vary  in  size,  and  sometimes  altogether  subside ;  after 
an  indefinite  length  of  time  they  become  adherent  to  the 
surrounding  parts,  and  evidences  of  inflammation  slowly 
develop.  The  skin  becomes  dull  red  and  adherent,  suppu- 
ration ensues,  and  the  resulting  abscess  opens  through  an 
irregular  ragged  aperture,  which  is  very  slow  to  heal  and 
leaves  an  ugly  scar ;  suppuration  does  not  occur  in  more 
than  a  small  percentage  of  all  cases.  The  pus  in  such 
abscesses  is  ill-formed,  curdy,  and  shreddy,  and  is  mingled 
with  caseous  material.  Very  often  these  glandular  swellings 
cease  to  grow,  and  remain  stationary  for  many  years ;  in 
such  instances  calcification  may  ensue,  and  the  whole  gland 
may  be  converted  into  a  chalky  mass. 

On  section,  a  strumous  gland  is  softer  than  natural,  and 
generally  presents  several  masses  of  caseous  material 
embedded  in  its  substance ;  glands  which  have  been  long 
diseased  may  be  completely  converted  into  a  caseous  pulp, 
with  which  is  mingled,  in  some  cases,  a  certain  amount  of 
ill-formed  pus. 

Microscopical  examination  shows  tubercle  in  addition  to 
the  changes  common  to  all  chronic  inflammations.  The  cells 
in  the  gland  multiply  at  certain  places  which  appear  to  be 
foci  of  the  scrofulous  process,  and  at  the  same  time  that 
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they  multiply  they  often  become  larger  and  more  trans- 
lucent than  natural ;  mingled  with  the  cells  is  some  fibrinous 
exudation.  In  the  centre  of  each  of  the  foci  above  men- 
tioned true  elementary  tubercles  with  giant-cells  and  a 
lymphoid  reticulum  appear,  fatty  degeneration  of  the 
ceUular  elements  soon  ensues,  and  caseous  masses  are 
formed.  In  some  cases,  where  the  influence  of  the 
scrofulous  diathesis  is  less  evident,  there  is  a  formation 
of  fibrous  tissue,  though  this  is  seldom  a  prominent 
feature. 

Verruca  Necrogenica.— This  name  has  been  applied 
to  a  warty  growth  which  especially  afi'ects  those  who  have 
post-mortem  work  to  do,  and  is  more  often  named  "post- 
mortem wart."    It  is  usually  seen  on  the  knuckles,  and 
originates  either  in  an  abrasion  or  in  a  pustule.  When 
fully  developed  it  appears  as  a  raised,  moist,  warty  mass, 
the  papillai  of  the  derma  being  much  enlarged  and  often 
exquisitely  tender.    There  is  in  some  cases  a  covering  of 
dry,  cracked  and  blackened  epidermis,  but  this  is  from  time 
to  time  separated  by  a  drop  of  semi-purulent  secretion 
beneath  it,  and  the  raw,  tender  surface  of  the  papillary 
layer  is  thus  exposed.   The  warty  condition  tends  to  spread 
slowly,  and  may  persist  for  months  or  years.    It  is  quite 
certain  that  some  of  these  "post-mortem  warts"  are  really 
tubercular  nodules,  for  bacilli  have  been  cultivated  from 
them,  and  tubercle  of  the  neighbouring  lymphatic  glands 
has  developed  in  a  few  cases.    It  does  not,  however,  follow 
that  all  such  growths  are  due  to  tubercle. 


CHAPTER  XV. 


SYPHILIS. 

VEN-EREAI.  SORES. 

Tenereal  sores  are  of  two  kinds— (a)  the  non-infecting; 
(5)  the  infecting. 

The  non-infecting  sore  makes  its  appearance  from 
two  to  five  days  after  exposure  to  contagion,  and  frequently 
several  sores  result  from  a  single  inoculation. 

It  commences  as  a  pustule,  which  bursts  and  discharges 
its  contents,  leaving  an  ulcer.  The  latter  is  generally  cir- 
cular in  shape,  sometimes  no  larger  than  a  split  pea,  but 
frequently  extending  over  a  considerable  area  of  skin ;  the 
base  is  grey  and  sloughy,  with  marked  absence  of  granula- 
tions ;  the  edges  are  sharply  cut — giving  a  punched-out 
appearance  to  the  sore — but  are  sometimes  ragged  and 
undermined;  the  secretion  is  scanty,  and  consists  of  shreddy 
and  watery  pus.  Ulcers  such  as  these  may  occur  on  any 
part  of  the  penis,  but  are  most  common  on  the  glans  and  on 
the  foreskin  immediately  behind  the  corona.  In  many  cases 
the  lymphatic  glands  in  the  groin  inflame  and  suppurate, 
the  pus  which  is  formed  in  them  being  capable  of  producing 
by  inoculation  solves  similar  to  the  original  ulcer.  As  a  rule, 
non-infecting  sores  are  not  indurated,  and  are  therefore 
spoken  of  as  "  soft  sores  "  ;  sometimes,  however,  they  do  be- 
come indurated,  especially  when  they  extend  into  the  areolar 
tissue  beneath  the  skin.  Yenereal  sores  of  all  kinds  are 
more  liable  than  are  most  ulcers  to  take  on  a  phageda^nic 
action,  and  by  this  jirocess  considerable  portions  of  the  penis 
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may  be  destroyed.  Soft  sores  do  not  cause  any  constitutional 
infection,  and  are  therefore  called  non-infecting. 

Infecting  sores  are  the  result  of  inoculation  with 
syphihtic  virus.  An  infecting  sore  never  makes  its  appear- 
ance earlier  than  ten  days  after  exposure  to  contagion,  and 
most  commonly  does  not  show  itself  for  about  three  weeks, 
whilst  as  long  an  interval  as  six  or  seven  weeks  may  elapse 
between  infection  and  development  of  the  sore.  The  infect- 
ing sore  presents  three  chief  varieties  : 

(1)  The  epidermis  may  appear  abraded  or  excoriated, 
and,  peeling  off  in  flakes,  exposes  a  circumscribed  patch 
of  a  Hvid  purple  colour.  There  is  no  ulceration  and  no 
induration. 

(2)  An  indurated  tubercle  may  form  beneath  the  epider- 
mis, and,  the  latter  remaining  intact,  the  surface  of  the  sore 
is  not  excoriated  and  does  not  discharge. 

(3)  A  definite  raised  nodule  may  develop  in  the  substance 
of  the  skin.  It  is  coin-shaped,  being  flattened  on  the  sur- 
face, with  circular  margins,  and  a  definite  elevated  edge ;  it 
is  very  hard,  and  feels  like  a  piece  of  cartilage  set  in  the 
skin.  The  surface  is  red,  raw,  and  excoriated ;  it  discharges 
a  thin  watery  fluid  which  contains  much  epithelial  debris 
and  a  few  leucocytes.  An  infecting  sore  such  as  this  is  a 
so-called  "  Hunterian  chancre,"  or  "  hard  sore." 

Of  these  three  forms  of  infecting  sore,  the  second  and  the 
third  are  the  most  common,  and  the  latter  more  so  than  the 
former.  The  most  usual  situation  for  all  of  them  is  the  pre- 
puce just  behind  the  corona  glandis.  They  are  commonly 
single,  but  may  be  multiple.  Any  of  these  sores,  if  irritated 
by  dirt,  by  friction  of  the  clothes,  or  by  other  agencies,  may 
suppurate,  but  none  of  them  normally  suppurate  or  form  ulcers 
when  first  developed,  although  at  the  time  when  constitu- 
tional symptoms  begin,  it  is  by  no  means  uncommon  for  the 
primary  sore  to  inflame  or  to  secrete  pus.  The  induration 
is  the  result  of  inflammatory  exudation  into  the  tissues,  and, 
in  cases  which  are  not  treated,  may  persist  as  long  as  six  or 
nine  months,  or  even  longer.    In  cases  of  infecting  sores 
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the  lymphatic  glands  in  the  groin  become  enlarged  and  in- 
durated. Often  they  are  neither  inflamed  nor  painful,  but 
if  the  sore  itself  suppurates  from  exposure  to  irritation  of 
any  sort  then  the  glands  in  the  groin  may  also  inflame  and 
suppurate;  if  pus  is  formed  in  them,  it  has  no  specific 
properties,  and  is  not  inoculable. 

It  must  constantly  be  borne  in  mind  that  a  patient  may 
have  exposed  himself  to  the  contagion  of  both  infecting  and 
non-infecting  sores,  and  in  not  a  few  cases  both  varieties  of 
sores  develop  in  the  same  patient. 

The  non-infecting  and  the  infecting  sores  are  now  gene- 
rally held  to  be  the  result  of  inoculation  with  different 
poisons.  Thus,  a  soft  sore  will  by  inoculation  always  pro- 
duce a  soft  sore,  and  an  infecting  sore  will  always  produce  a 
sore  which  is  followed  by  constitutional  symptoms.  A  non- 
infecting  sore  cannot  produce  an  infecting  one. 

SEcoiroAR-r  svphzi.is. 

Syphilis  is  a  specific  and  contagious  disease  propagated 
by  local  contamination. 

An  infecting  sore,  such  as  already  described,  is  the  usual 
precursor  of  constitutional  infection,  but  it  must,  however, 
be  clearly  understood  that  by  the  time  this  primary  sore 
appears  the  system  is  already  contaminated,  and  that  excision 
of  the  chancre  is  therefore  useless  as  a  preventive  measure. 
The  sore  itself  may  justly  be  considered  as  the  first  expres- 
sion of  the  constitutional  disease. 

Further  local  evidences  of  constitutional  infection  gene- 
rally appear  at  about  the  sixth  week  after  the  development 
of  the  primary  sore,  and  are  sometimes  accompanied  by  slight 
continued  pyrexia.  These  early  manifestations  of  syphilis 
are  liable  to  succeed  one  another  for  a  space  of  about  a 
year  or  eighteen  months  in  untreated  cases,  and  to  this 
stage  of  the^  disease  the  name  of  secondary  syphilis  has 
been  applied.  In  typical  cases,  after  apparent  complete 
subsidence,  further  local  lesions  make  their  appearance, 
and  to  this  stage  the  name  of  tertiary  syphilis  is  given. 
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It  would,  however,  be  a  grave  error  to  suppose  that  these 
two  periods  and  their  accompanying  lesions  are  always 
clearly  separated  from  on,  another.    This  is  by  no  means 
the  case,  for  lesions  usually  described  as  tertiary  may 
supervene  within  the  first  twelve  months  after  infection, 
and  secondary  symptoms  may  occur  after  several  years  it 
is  practically  certain  that  the  varying  severity  ot  the 
manifestations  of  constitutional  syphilis   is   not  mainly 
dependent  upon  any  alteration  in  the  character  or  dose  ot 
the  original  virus,  but  rather  upon  the  constitution  of  the 
patient  in  whom  the  disease  occurs.    Thus,  I  have  seen 
extensive  rupial  ulceration  with  destruction  of  parts  of  the 
lips  and  cheeks  occur  in  a  woman  within  six  months  of 
infection  by  her  husband,  whilst  the  latter  had  himself 
only  suffered  from  slight  sore  throat  and  a  transient  skin 
eruption.     Again,  there  are  some   men   who,  although 
frequently  ex])osed  to  contagion,  never  acquire  the  disease, 
whilst  others  are  not  protected,  as  are  most,  by  one  infec- 
tion, but  contract  the  disease  afresh  at  some  future  time. 
In  this  respect  syphilis  merely  resembles  many  other  dis- 
eases, for  there  are  plenty  of  cases  in  which  persons  are 
so  susceptible  to  the  infection  of  measles  and  scarlatina 
that  they  contract  them  as  many  as  three  or  four  times. 

But  although  constitutional  syphilis  differs  much  in 
severity  in  different  cases,  there  are  certain  local  lesions 
which  typically  occur  in  the  early  or  secondary  stage  of  the 
disease,  and  although  at  first  sight  they  appear  to  differ 
very  widely  from  one  another  in  their  nature,  such  is  not 
really  the  case,  for  in  almost  all  of  them  the  same  patho- 
logical process  is  to  be  found.  The  typical  lesion  of  second- 
ary syphilis  is  plastic  inflammation.  The  induration 
of  the  infecting  sore  is  due  to  the  exudation  of  plastic 
lymph;  and  whether  it  be  the  testis  or  the  eyeball,  the 
arterial  system  or  the  skin,  the  periosteum  or  the  lymphatic 
glands,  which  is  the  seat  of  early  syphilitic  disease,  in  each 
and  all  alike  there  is  an  exudation  of  inflammatory  pro- 
ducts, a  tendency  to  the  formation  of  young  fibrous  tissue, 
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and  a  consequent  thickening  of  the  diseased  part.  In 
addition  to  these  plastic  exiidations,  ulceration  occurs  with 
considerable  frequency  in  some  tissues,  but  it  should  again 
be  remembered  that  the  constitution  of  the  patient  himself 
has  much  to  do  with  the  determination  of  suppuration. 

It  is  not  possible  to  deal  at  all  exhaustively  with  the 
lesions  of  constitutional  syphilis,  and  it  is  not  proposed  to 
do  more  than  describe  very  briefly  those  which  are  the  most 
important. 

The  cutaneous  system  suffers  very  constantly  in 
syphilis,  and  is  often  the  seat  of  the  most  early  evidences 
of  constitutional  infection.  The  eruptions  that  occur  are 
various.  One  of  the  commonest  is  a  roseola,  which  com- 
mences on  the  abdomen  and  thorax,  extends  afterwards  to 
other  parts  of  the  body,  and  usually  fades  without  treat- 
ment in  the  course  of  a  few  weeks.  In  such  an  .  eruption 
there  are  numerous  rose-coloured,  circular  spots,  which  are 
sometimes  so  closely  set  that  there  appears  to  be  but  little 
unaltered  skin,  while  in  other  cases  they  are  very  few  and 
faint  in  colour.  The  spots  are  not  at  all  raised,  and  readily 
disappear  on  pressure. 

Mingled  with  this  roseola  there  is  frequently  seen  a 
papular  eruption,  consisting  of  numerous  small  papillfe  of  a 
copper  colour,  which  terminate  either  by  desquamation  or 
resolution. 

At  a  later  period  tubercles  may  be  developed.  They 
differ  from  the  papules  chiefly  in  their  size,  and,  like  the 
latter,  are  the  result  of  plastic  exudation  into  the  papillary 
layer  of  the  skin.  The  epithelium  covering  these  tubercles 
almost  always  desquamates,  and  comes  away  in  very  fine, 
powdery  scales.  After  desquamation,  the  tubercular  erup- 
tion assumes  a  dull-red  or  copper  colour.  In  some  patients 
the  tubercles  ulcerate,  in  others  they  do  not,  but  in  either 
case  permanent  pigmented  scars  are  frequently  left.  The 
forehead — and  face  in  general — is  one  of  the  favourite  sites 
of  these  tubercles,  the  resulting  pigmented  scars  being  very 
unsightly. 
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Another  rash,  which  is  one  of  the  earliest  to  appear  as 
well  as  one  of  the  latest  to  persist,  is  the  squamous 
syphilide,  to  which  the  name  of  syphilitic  psoriasis  is  often 
applied.    The  most  common  sites  of  the  eruption  are  agam 
the  abdomen  and  thorax,  and  the  flexor  aspects  of  the 
arms  and  forearms.    The  rash  consists  of  circular  spots, 
slightly  raised  from  the  surface,  sometimes  white  from  the 
presence  of  epithelial  debris,  and,  when  the  latter  has  been 
cast  off,  of  a  dark-reddish  tint.    The  palms  of  the  hands 
and  the  soles  of  the  feet  are  affected  with  comparative, 
frequency,  and  in  these  situations  the  eruption  is  most 
persistent  and  intractable.    The  squamous  syphilide  can  . 
generally  be  readily  diagnosed  from  simple  psoriasis,  for 
there  is  often  some  other  evidence  of  syphilis ;  it  does  not 
occur,  as  the  simple  form  does  frequently,  in  children  ;  the 
elbows  and  knees,  common  sites  for  psoriasis,  are  usually 
not  implicated ;  the  rash  is  common  on  the  flexor  surfaces 
and  on.  the  palms  and  soles ;  it  is  sometimes  mixed  with 
other  of  the  syphilitic  eruptions  already  described,  and  in 
its  later  stages  assumes  the  typical  coppery  colour. 

Pustular  eruptions  are  not  common  in  secondary  syphilis, 
but  one  form  is  met  with  suflaciently  often  to  deserve 
mention.  This  is  the  syphilitic  ecthyma,  in  which  pustules 
form  in  the  skin  and  come  to  the  surface  and  discharge 
their  contents  without  there  being  at  any  time  marked 
pain  or  surrounding  inflammation.  After  the  pustule  has 
burst,  a  scab  forms  of  a  circular  shape  and  considerable, 
thickness ;  it  is  very  adherent,  and  often  persists  for  a  long 
time.  If  removed,  a  circular  sloughy  ulcer  is  exposed, 
which,  when  not  treated,  again  becomes  scabbed  over,  and 
shows  but  little  tendency  to  heal.  When  cicatrisation  does 
occur,  a  circular  and  permanent  scar  remains. 

Such  is  a  very  brief  description  of  the  most  common 
forms  of  skin  eruption  met  with  in  secondary  syphilis,  but, 
although  they  have  been  treated  of  separately,  it  should 
be  borne  in  mind  that  one  of  the  chief  characteristics  of 
syphilitic  rashes  is  that  they  differ  in  different  parts  of. 
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the  body,  and  in  any  individual  case  of  syphilis  several  of 
the  above  varieties  may  be  present  at  one  and  the  same 
time. 

Most  of  the  eruptions  are  liable  to  assume  the  copper 
tint  after  lasting  for  some  weeks,  and  scars,  if  formed,  are 
specially  liable  to  be  pigmented. 

The  cutaneous  appendages— the  hair  and  nails— suffer 
together  with  the  skin  itself.  The  hairs  become  loosened 
in  their  sheaths  by  an  extension  to  them  of  some  of  the 
inflammatory  processes  in  progress  in  the  skin,  and  are 
shed  in  great  numbers.  In  some  cases  the  head  becomes 
completely  bald,  and  the  hair  of  the  face  may  share  in 
the  general  destruction.  In  most  cases,  baldness  is  not 
permanent,  and  after  a  time  the  hair  becomes  as  thick  as 
before. 

The  nails  are  liable  to  be  attacked  by  a  low  form  of 
inflammation  which  extends  to  the  matrix  and  causes  much 
swelling  and  tenderness  of  the  whole  finger-end.  The 
ensuing  ulceration  is  most  chronic  and  intractable,  and 
generally  continues  until  the  nail  has  been  removed  by  the 
surgeon,  for  although  it  is  loosened  by  the  ulceration,  it  is 
comparatively  seldom  entirely  separated. 

The  mucous  surfaces. — At  the  same  time  that  the 
eruptions  appear  on  the  skin,  the  mucous  membranes  are 
commonly  the  seat  of  syphilitic  inflammations. 

On  the  anus,  at  the  junction  of  the  mucous  lining  with 
the  cutaneous  surface,  "  mucous  tubercles  "  develop.  These 
are  warty  growths  with  broad  bases  of  attachment,  covered 
by  a  thin  layer  of  epithelium,  and  moist  from  the  constant 
watery  discharge  which  exudes  from  them.  They  are 
commonly  multiple,  and,  when  excoriated  or  inflamed, 
give  rise  to  considerable  pain.  They  consist  of  young 
connective-tissue,  and  vary  in  size  from  that  of  an  ordinary 
cutaneous  wart  to  that  of  a  hazel-nut. 

The  lips  are  also  liable  to  be  attacked  by  similar 
growths,  which  seldom  attain  so  great  a  size  as  do  those 
around  the  anus.    In  addition,  the  lips  are  often  cracked. 
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fissured,  and  superHcially  ulcerated.  The  gums  may  be 
in  a  similar  state. 

The  tonsils  are  ulcerated  in  almost  every  case  of  acquired 
syphilis.  They  become  swollen  and  inflamed,  and  ulcers 
of  circular  shape  with  sharply  cut  edges  penetrate  deeply 
into  their  substance;  the  base  of  these  ulcers  is  often 
sloughy.  Mucous  tubercles  also  are  common  on  the 
tonsils. 

The  tongue  is  sometimes  involved  in  the  eruptions 
which  occur  on  the  cutaneous  surfaces,  and  is  specially 
liable  to  be  attacked  by  the  squamous  syphilide ;  mucous 
tubercles,  and  superficial  ulceration  are  common  around  its 
edges,  but  deep  ulceration  is  rare. 

The  larynx  may  be  "simply  inflamed,  and  its  mucous 
membrane  slighty  swollen,  or  mucous  tubercles  and  super- 
ficial ulceration,  such  as  occur  on  the  lips  and  tongue,  may 
be  present,  though  they  are  very  rare.  It  is  to  the  diseased 
state  of  the  larynx  rather  than  to  that  of  the  tonsils,  that 
the  hoarseness  which  so  often  occurs  in  secondary  syphilis 
is  to  be  attributed. 

The  nose  is  not  often  affected  in  early  syphilis,  but  its 
mucous  lining  is  occasionally  inflamed  at  the  same  time 
that  the  lips  and  gums  are  attacked. 

The  eye. — The  commonest  affection  of  the  eye  in  second- 
ary syphilis  is  plastic  iritis.  This  is  accompanied  by  pain 
and  aching,  with  more  or  less  photophobia  and  lachryma- 
tion.  An  examination  shows  that  the  conjunctiva  is 
hyper-vascular,  and  the  iris  is  surrounded  by  the  deep 
zone  of  vessels  which  is  the  usual  accompaniment  of  all 
forms  of  iritis.  The  aqueous  humour  is  turbid  from  ad- 
mixture with  inflammatory  products,  and  the  colour  of  the 
iris  is  consequently  blurred  and  altered  in  shade.  The 
pupil  is  sluggish,  often  difierent  in  size  from  its  fellow,  and 
sometimes  irregular.  In  the  anterior  chamber,  on  the 
margins  of  the  pupil,  and  in  the  substance  of  the  iris  may 
be  seen  beads  of  lymph.  If  syphilitic  iritis  be  allowed  to 
run  its  course  unchecked,  the  plastic  effusion  is  liable  to 
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become  organised,  so  that  the  pupil  is  either  blocked  by 
fibrous  tissue,  or,  more  frequently,  the  iris  becomes 
-adherent  to  the  lens  capsule  on  the  one  hand,  or  to  the 
cornea  on  the  other.  The  formation  of  such  adhesions  is 
often  followed  by  a  very  persistent  form  of  chronic  iritis, 
which  sometimes  results  in  a  gradual  extension  of  the 
inflammation  to  the  ciliary  processes  and  choroid. 

The  testes  are  often  attacked  by  plastic  inflammation  ; 
usually  in  the  second  year  after  the  commencement  of  the 
disease;  one  or  both  glands  may  be  involved.  In  this 
form  of  orchitis  there  is  a  general  enlargement  of  the  testis 
from  effusion  into  it  of  plastic  exudation,  which  tends  to 
become  organised  into  fibrous  tissue,  but  which  is  generally 
in  great  part  finally  absorbed  even  in.  cases  which  are  not 
subjected  to  treatment;  on  section,  such  a  testis  will 
appear  more  tough  and  fibrous  than  a  normal  organ.  In 
these  cases  the  inflammation  commonly  extends  to  the 
tunica  vaginalis,  and  effusion  of  fluid  into  the  cavity  of  the 
latter  is  of  frequent  occurrence.  The  epididymis  is  not 
usually  implicated  in  the  inflammatory  process,  and,  except 
for  slight  oedema,  the  cord  is  also  free.  Such  a  testis  is 
painless,  and  gives  no  trouble,  except  by  its  size.  It  is 
often  as  large  as  a  hen's  egg,  smooth,  heavy,  oval,  not 
tender,  with  marked  absence  of  testicular  sensation  when 
subjected  to  pressure,  and  firm  to  the  touch.  In  cases  of 
long  duration,  the  gland  substance  may  be  compressed  by 
the  contraction  of  the  fibrous  tissue,  and  become  atrophied. 
The  organ  thus  passes  into  a  condition  of  cirrhosis  entirely 
analogous  to  that  which  is  met  with  in  the  liver  of 
drunkards. 

The  diseases  of  the  bones^  joints,  and  arteries  are 

described  in  the  chapters  devoted  to  these  subjects. 

TERTZARV  SYPHXIiXS. 

The  typical  lesion  of  tertiary  syphilis  is  the  ^umma, 
but,  in  addition,  there  is  a  general  tendency  to  suppurations 
in  various  parts  of  the  body. 


GUMMATA. 

A  gumma  is  an  inflammatory  new  growth- an  infective 
..ranuloma-in  which  the  cell  exudation  has  a  special  tend- 
ency to  degenerate  and  form  fatty  or  caseous  masses. 
The  exudation  at  first  is  in  no  way  distinguishable  from 
that  of  a  simple  inflammation,  and  its  initial  tendency  is  to 
develop  into  young  fibrous  tissue.    This  development, 
however,  is  generally  imperfect,  for  the  cell-growth  is 
not  sufficiently  vascularised,  and  soon  degenerates  into  a 
caseous  pulp.    The  caseous  material  is  always    found  in 
the  central  or  oldest  part  of  the  gumma,  and  is  sur- 
rounded by  the  ill-developed  fibrous  tissue  just  mentioned, 
Avhilst  outside  this,  again,  the  cell  proliferation  progresses, 
:and  causes  a  constant  increase  in  the  size  of  the  swelling  ; 
scattered  through  the  cell  infiltration  "giant  cells"  are 
often  seen,  they  are,  however,  not  nearly  so  numerous  as 
in  tubercle,  and  usually  have  neither  so  many  nuclei  or 
cell-processes   as   the    tubercular    giant    cells.  Three 
zones  are  commonly  described  in  a  gumma— the  outer 
or  cellular,  the  middle   or  fibrous,  and  the  central  or 
caseous. 

To  the  naked  eye  a  gumma  presents  on  section  the 
following  appearances: — It  is  a  growth  of  a  white  or 
yellowish-white  colour,  and  tends  to  be  globular  in 
form.  Although  it  may  be  sharply  circumscribed,  it  is 
nevertheless  not  encapsuled,  and  in  some  cases  it  infil- 
trates the  surrounding  tissues ;  its  consistence  varies ; 
ia  some  cases  a  gumma  is  tough  and  leathery,  in  others 
soft  and ,  pulpy  and  mingled  with  the  products  of  sup- 
puration. 

As  a  gumma  increases  in  size  it  is  accompanied  by  all 
the  symptoms  of  chronic  inflammation,  and  is  often  sur- 
rounded by  much  plastic  exudation.  When  it  comes  to 
the  surface  and  discharges  its  contents,  a  circular  crater- 
like cavity  is  left,  the  edges  of  which  are  much  undermined 
and  the  base  sloughy.  If  no  treatment  be  adopted,  healing 
is  very  slow,  and  a  depressed  scar  always  results.  Gummata 
"vary  much  in  size,  the  average  growth  in  the  tissues  .»f  -tlw. 
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being  not  larger  than  a  walnut,  while  sweUings  as  large 
as  or  larger  than  an  apple  are  sometimes  seen.  The  com- 
monest sites  for  gummata  are  the  muscles  and  subcutaneous 
tissues,  but  they  occur  also  in  the  liver,  kidneys,  spleen,  brain, 
spinal  cord,  tongue,  burste,  joints,  and  testes.  In  addition  to 
the  definite  circular  swellings  to  which  the  name  of  gumma 
should  be  limited,  inflammations  with  a  tendency  to  the  same 
formation  of  caseous  matter,  but  without  the  same  circum- 
scription or  tendency  to  form  globular  masses,  are  common 
in  tertiary  syphilis,  especially  in  connection  with  the  osseous 
system.  To  such  inflammations  the  epithet  "  gummatous" 
is  well  applied. 

Diseases  of  the  skin  and  celltilar  tissue. — Ulcers 
of  a  peculiarly  unhealthy  and  persistent  nature  are  of 
frequent  occurrence  in  tertiary  syphiHs.  They  may  form 
in  any  part  of  the  body,  but  are  perhaps  most  common  on 
the  lower  extremities.  The  base  of  such  an  ulcer  is  usually 
sloughy,  and  the  pus  secreted  scanty  and  shreddy.  The 
edges  are  sharply  cut,  and  are  often  crescentic  in  shape ; 
these  ulcers  sometimes  attain  a  considerable  size,  and  when 
occurring  on  the  face  may  simulate  lupus. 

Rupia  is  a  form  of  the  ulceration  of  skin  which  is  met  with 
in  syphilis  alone.  Each  ulcer  commences  as  vesicle  ;  this 
pustulates,  its  contents  are  discharged,  and  a  scab  forms. 
Beneath  the  scab  ulceration  progresses  eccentrically,  and 
fresh  scabs  are  produced.  In  consequence  of  the  constant 
increase  in  circumference  of  the  ulcer,  the  more  recent  scabs 
are  larger  than  the  eailier  ones,  and  a  conical  concretion  is 
thus  formed,  which  has  been  aptly  compared  to  a  limpet-shell, 
the  first  and  smallest  scab  being  at  the  apex  of  the  cone. 
If  the  scab  is  removed,  an  unhealthy,  sloughy  ulcer  of  cir- 
cular shape,  and  about  the  size  of  a  sixpence  or  a  shilling, 
is  exposed.  When  this  has  healed,  a  pigmented  cicatrix 
remains.  A  score  or  two  of  such  ulcers  may  be  present 
at  the  same  time  in  a  single  individual. 

Diseases  of  the  mucous  surfaces. — The  tongue 
may  be  the  seat  of  gummatous  growths  or  of  deep  ulceration. 
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The  former  occur  chiefly  on  the  dorsum,  and  often  near  the 
tip.  Their  size  varies  from  that  of  a  pea  to  that  of  a  walnut, 
and,  when  their  contents  have  discharged,  a  typical  gumma- 
tous ulcer  remains.  The  deep  ulceration  may  affect  the  whole 
dorsum  of  the  tongue,  or  a  part  only  of  one  of  the  lateral 
margins.  In  the  former  case  fissures  form,  and  the  whole 
surface  becomes  cracked  and  furrowed.  In  the  latter,  deep 
ulcers,  with  sharply-cut  edges  and  sloughy  bases,  develop 
on  the  sides  of  the  tongue,  chiefly  towards  its  posterior  part, 
and  sometimes  closely  simulate  epithelioma.  Both  these 
forms  of  ulceration  are  most  persistent  and  intractable,  and 
are,  moreover,  liable  to  frequent  recurrence. 

The  larnyx,  Uke  the  tongue,  is  liable  to  be  destroyed  in 
part  by  ulceration.  This  very  frequently  commences  in  the 
epiglottis,  and  may  completely  destroy  it.  The  ary-epiglottic 
folds  are  also  commonly  involved,  and  the  destructive  pro- 
cess may  extend  to  the  true  vocal  cords.  In  bad  cases  the 
cartilages  of  the  larnyx  are  attacked,  and  either  ulcerate  or 
necrose.  In  consequence  of  the  very  considerable  formation 
of  fibrous  tissue  which  follows  the  ulceration,  the  glottis  is 
sometimes  stenosed,  and  dyspnoea  results. 

The  alimentary  tract,  as  a  whole,  is  remarkably  free 
from  syphilitic  disease,  for  although  cases  of  ulceration  of 
the  small  intestines  have  been  recorded,  the  latter,  as  well  as 
the  oesophagus  and  stomach,  usually  escape.  The  rectum  is 
not  so  fortunate,  and  extensive  ulceration  spreading  up  from 
near  the  anus,  sometimes  causes  the  formation  of  numerous 
fistulas,  with  thickening  of  the  gut  and  resulting  stricture. 
In  some  cases  a  fatal  result  ensues  either  from  long-continued 
suppuration  or  from  peritonitis. 

Visceral  syphilis. — This  subject  is  too  large  to  be 
dealt  with  at  any  length  in  the  present  work,  and  it  must 
suffice  to  mention  briefly  the  chief  changes  that  are  found. 

The  lungs  and  heart  are  not  often  affected,  but  the  former 
may  be  the  seat  of  fibroid  induration,  and  in  the  latter 
organ  gummata  may  develop. 

The  abdominal  viscera  are  more  frequently  diseased.  In 
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the  liver  and  the  spleen  gummata  are  common,  and  in  the 
former  viscus  the  capsule  may  become  thickened  by  peri- 
hepatitis, and  bands  of  fibrous  tissue  may  develop  in  its 
substance;  by  the  connection  of  these  bands  the  liver 
becomes  puckered,  and  its  surface  deeply  fissured  and 
irregularly  lobed.   Gummata  may  form  in  the  kidneys  also, 


Fig.  i8. 


but  are  less  common  than  in  the  liver  and  spleen.  In  all 
these  viscera  there  is  often,  in  addition  to  other  lesions, 
amyloid  degeneration. 

Both  the  brain  and  spinal  cord  are  liable  to  gummatous 
disease,  and  sclerosis  may  result  from  the  formation  and 
contraction  of  fibrous  tissue.  The  peripheral  nerves  also 
are  occasionally  the  seat  of  syphilitic  inflammation. 

In  the  testes  gummata  are  met  with ;  they  occupy  the 
body  of  the  gland  rather  than  the  epididymis,  and  are 
prone  to  break  down  and  discharge  through  the  scrotum. 
A  testis  with  gummatous  growths  is  in  the  early  stage 
nodular  and  of  irregular  shape,  and  later  on  is  often  in 
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great  part  destroyed ;  both  testes  may  be  affected.  (See 
Fig.  1 8.) 

The  syphilitic  diseases  of  the  eye  are  both  numerous  and 
destructive;  the  most  important  are  diffuse  inflammation 
of  the  choroid  and  retina,  and  chronic  inflammation  of  the 
iris  and  ciHary  region. 

The  diseases  of  the  bones,  joints,  and  vessels  in  tertiary 
syphiKs  are  described  in  the  chapters  devoted  to  these 
subjects. 

COIO-GENXTAI.  SYPHII.ZS. 

Syphilis  may  be  transmitted  to  the  offspring  by  either 
parent,  and,  when  inherited  from  the  father,  the  mother 
may  herself  become  infected  from  the  child  without  the 
occurrence  of  any  primary  sore.  It  is  indeed  certain  that 
in  practically  all  cases  where  the  child  is  infected  by  the 
father's  semen  the  mother  is  also  infected  through  the 
child,  and  it  has  been  observed  that  a  syphilitic  infant  with 
sores  about  its  mouth  never  infects  the  nipples  of  its 
mother,  although  it  may  inoculate  the  nipples  of  another 
woman,  thus  proving  that  the  mother  is  insusceptible 
because  already  syphilitic.  This  is  known  as  "  Colles' 
law." 

A  syphilitic  infant  frequently  shows  no  evident  signs  of 
disease  at  the  time  of  birth,  and  none  may  appear  for 
several  weeks.  In  other  cases  the  child  is  evidently  syphi- 
litic when  born.  The  disease  often  results  in  the  death  of 
the  foetus  whilst  in  utero,  a  fact  which  readily  explains  the 
frequency  of  miscarriage  in  mothers  who  are  pregnant  by 
syphilitic  husbands. 

One  of  the  earliest  symptoms  of  congenital  syphilis  is  a 
diificulty  in  breathing,  which  has  earned  for  the  disease  the 
popular  name  of  "the  snuffles."  This  is  due  to  inflam- 
mation, and  possibly  ulceration,  of  the  mucous  membrane 
of  the  nose,  with  consequent  catarrh  and  obstruction  to  the 
free  entry  of  air.  In  bad  cases,  on  account  of  the  inter- 
ference with  the  nasal  respiration,  the  child  has  great 
difficulty  in  sucking. 
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Within  a  few  weeks  eruptions  appear  on  the  cutaneous 
and  mucous  surfaces,  especially  on  the  buttocks.  The 
eruption  differs  in  different  cases,  and  in  different  parts  of 
the  body  m  the  same  case.    Sometimes  there  are  rose- 
coloured  spots,  and  with  these  may  be  mingled  others  of 
a  distinct  coppery  colour.    On  the  palms  of  the  hand  and 
soles  of  the  feet  the  eruption  is  generally  squamous,  and 
the  epidermis  desquamating.    Around  the  anus,  in  the 
groins,  and  at  the  angles  of  the  mouth,  mucous  tubercles 
are  common.    Occasionally  the  eruption  is  vesicular,  and 
large  bulte  are  formed;   to  such  a  rash  the  name  of 
"syphilitic  pemphigus"  is  applied.    The  whole  skin  is,  in 
bad  cases,  much  wrinkled,  dry,  and  dirty,  and  the  chUd 
looks  prematurely  old  and  wizened.    Cracks  and  fissures 
are  common  about  the  angles  of  the  mouth,  and  often  leave 
pale  radiating  scars,  which  permanently  mark  the  patient 
and  afford  valuable  evidence  of  the  disease. 

There  is  frequently  considerable  disturbance  of  the 
gastrointestinal  tract,  with  tumid  abdomen  and  diarrhoea. 
The  abdominal  viscera  may  be  enlarged  either  by  amyloid 
disease  or  by  simple  congestion  and  fibroid  thickening,  The 
milk-teeth  are  late  in  being  cut,  and  are  liable  to  early 
decay ;  they  do  not,  however,  exhibit  any  change  which  is 
typical  of  syphilis. 

The  osseous  system  exhibits  lesions  which  are  amongst 
those  most  characteristic  of  the  disease.  They  have  been 
especially  described  by  Drs.  Barlow  and  Lees  in  England, 
and  by  Professor  Parrot  in  France.  These  lesions  are  of 
two  kinds — (i)  atrophic,  (2)  osteophytic. 

In  the  bones  of  the  skull  the  atrophic  lesions  are  of 
two  varieties.  In  the  one  the  bone  is  not  diminished  in 
thickness,  but  its  substance  undergoes  a  degenerative 
change,  with  the  production  of  a  gelatinous-like  material, 
the  bone-salts  being  removed.  In  the  other  there  is  simple 
atrophy  of  the  cranial  bones  at  those  parts  where  they  are 
exposed  to  the  greatest  pressure,  the  bone  being  thinned 
away  until  the  brain  is  only  covered  by  a  transparent  mem- 
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brane  In  this  condition-which  is  almost  exactly  similar 
to  that  which  is  met  with  in  rickets,  and  to  which  also  the 
name  of  "  craniotabes "  is  applied-the  soft  places  m  the 
skull  can  be  readily  felt  by  the  finger  during  life;  this  is 
not  the  case  with  the  gelatiniform  degeneration. 

The  osteophytic  lesions  of  the  skull  are  very  typical,  and 
are  the  result  of  a  chronic  periostitis.  In  them  there  is 
a  production  of  new  bone  from  the  periosteum,  with  con- 
sequent thickening  of  the  calvaria.    This  thickening  occurs 


Fig.  19. 


Skull  from  a  case  of  Congenital  Syphilis,  showing  the 
symmetrical  bosses  over  the  frontal  and  parietal  bones  which 
result  from  periostitis. 

in  very  definite  situations,  and  is  almost  invariably  sym- 
metrical. The  sites  for  the  thickening  are  the  parietal 
and  frontal  bones  on  each  side  of  the  middle  line,  and  in 
close  proximity  to  the  anterior  fontanelle.  In  these  situa- 
tions, rounded,  raised  bosses  of  bone  are  formed,  which 
sometimes  attain  a  thickness  of  half  an  inch  or  more,  and 
produce  a  most  peculiar  and  characteristic  appearance. 
Skulls  so  altered  in  shape  are  frequently  called  "natiform." 

In  the  long  bones  the  atrophic  lesions  are  limited  to 
the  epiphysial  ends.    They  are  characterised  by  excessive 
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calcification  of  the  cartilage  matrix,  and  the  consequent 
formation  of  a  very  imperfect  bone,  and  by  the  absorption 
of  the  bone  already  produced.  In  consequence  of  the.se 
alterations  in  structure,  the  attachment  of  the  diaphysis 
to  the  epiphysis  becomes  weakened,  and  complete  separation 
IS  readily  produced  by  the  application  of  slight  violence. 
When  this  separation  occurs,  suppuration  occasionally  en- 
sues. In  these  cases  of  disease  of  the  epiphysial  ends  there 
may  be  a  spurious  paralysis,  which  is  dependent  upon  the 
pain  caused  by  movement  as  well  as  on  the  inherent  weak- 
ness of  the  bone.  Gelatiniform  degeneration,  such  as 
afieets  the  skull,  is  also  met  with  in  the  long  bones. 

The  osteophytic  lesions,  which  here,  as  in  the  skull,  are 
of  an  inflammatory  nature,  are  much  more  common  than 
are  the  atrophic  ones ;  the  bones  most  commonly  affected 
are  the  humerus,  tibia,  femur,  and  ulna,  although  no  bone 
is  altogether  exempt.  The  formation  of  osteophytes  is  in 
some  cases  very  extensive,  and  the  osteophytes  themselves 
present  various  appearances.  In  one  variety,  described  by 
Parrot  as  the  "  osteoid,"  there  is  a  production  of  new  bone 
which  is  rather  more  spongy  than  normal  osseous  tissue, 
and  is  deposited  in  a  series  of  layers  placed  one  on  the 
other,  and  each  separated  from  the  one  beneath  by  a  layer 
of  medulla.  In  other  cases  the  new  formation  beneath  the 
periosteum  is  hardly  at  alL  calcified,  and  consists  rather 
of  fi.brous  tissue  of  a  yellowish  coloiu-,  slightly  vascular, 
and  simulating  the  animal  matrix  of  bone.  To  this  variety 
of  osteophytic  growth  Parrot  has  applied  the  term 
"  rachitic,"  but  between  it  and  the  osteoid  variety  all  grades 
may  be  found. 

The  above  are  the  chief  forms  in  which  congenital 
syphilis  manifests  itself  in  the  infant.  Later  in  life  other 
changes  occur,  which  are  too  extensive  to  permit  of 
lengthened  description. 

The  cornea  may  be  the  seat  of  interstitial  keratitis,  an 
affection  which  commences  in  one  eye  and  goes  on  to 
produce  a  more  or  less  complete  opacity  of  the  whole 
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cornea,  but  afterwards  tends  to  clear  np,  and  generally 
leaves  only  a  few  slightly  opaque  patches.  The  other  eye 
hegins  to  be  affected  at  the  time  when  the  eye  first  attacked 
is  improving,  and  passes  through  similar  stages  of  disease. 
The  retina,  the  iris,  and  the  choroid  may  be  attacked  by 
chronic  inflammations. 

Deafness  is  liable  to  supervene  very  suddenly  in  early 
childhood,  and  to  result  in  complete  loss  of  hearing.    It  is 


Fig.  20. 


Notched  and  jagged  teeth,  from  a  case  of  Congenital  Syphilis. 

apparently  of  nervous  origin,  and  occurs  indapendently  of 
all  external  cause  or  of  apparent  cliange  in  the  conducting 
media.  Chronic  inflammation  of  the  tympanum,  with 
thickening  of  the  membrane,  is  also  met  with  in  congenital 
syphilis. 

The  permanent  teeth  are  in  some  cases  deformed  in  a 
very  typical  manner.  The  central  incisors  are  small  and 
ill-developed,  are  separated  from  one  another  by  a  larger 
space  than  is  usual,  and  are  deeply  notched  on  their 
cutting  edges.  It  is  to  this  notching  that  the  greatest 
importance  is  to  be  attached.  The  lateral  incisors  and  the 
canines  are  brittle,  and  the  enamel  is  broken  away  at 
their  free  edges  so  as  to  leave  a  portion  of  the  dentine 
protruding,  like  the  peg  of  a  peg-top,  from  the  rest  of  the 
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crown.  AH  the  teeth  are  liable  to  premature  decay  ^See 
Fig.  20.)  J  \ 

Ulcerations  of  the  skin  and  gummata  are  of  common 
occurrence  in  congenital  syphilis;  they  do  not  differ  from 
similar  lesions  in  patients  who  have  acquired  the  disease. 

Chronic  osteitis  and  periostitis  are  not  infrequently 
met  with  m  children  of  about  six  to  twelve  years  of  age 
They  affect  chiefly  the  long  bones,  and  in  some  cases  attack 
several  bones  in  the  same  patient,  causing  much  deformity 
by  the  great  thickening,  as  well  as  curvature  and  lengthen- 
ing, which  they  produce. 

The  joint  diseases  of  congenital  syphilis  are  de- 
scribed at  length  in  the  chapter  on  "Diseases  of  the 
J  oints." 

Bacillus  of  syphilis.  — Specific  bacilli  have  been 
described  by  Lustgarten  and  Eve,  but  their  observations 
are-  not  convincing.  Lustgarten's  bacillus,  or  at  any  rate 
an  organism  which  closely  resembles  it,  was  found  by 
Alvarez  and  Tavel  in  the  smegma  of  the  prepuce  and  vulva 
also,  but  others  have  confirmed  Lustgarten's  investigations, 
and  have  shown  the  presence  of  the  bacillus  in  the  tissues. 
Eve's  bacillus  differs  from  Lustgarten's  in  many  points,  and 
it  cannot  yet  be  said  that  the  parasitic  nature  of  syphilis 
has  been  proved 
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TUMOTJllS. 

A  TUMOUR  is  a  mass  of  newly-formed  tissue  tending  to  grow 
and  persist  independently  of  the  structures  amongst  whicli 
it  is  placed,  and  not  serving  any  useful  or  physiological 
purpose.  Thus,  a  tumour  differs  in  all  these  particulars 
from  a  mere  hypertrophy,  which  is  commonly  the  direct  or 
indirect  result  of  local  changes  in  nutrition,  or  is  a  con- 
sequence of  increased  physiological  requirements,  and  which, 
moreover,  instead  of  persisting,  as  a  tumour  usually  does,  is 
liable  to  subside  when  the  stimulus  which  induced  it  has 
passed  away.  In  another  respect  also  a  tumour  differs  from 
a  mere  hypertrophy,  for,  whilst  in  the  latter  the  natural 
shape  of  the  organ  or  tissue  is  preserved,  a  tumour  forms  a 
definite  swelling  or  outgrowth,  which  usually  spoils  the 
normal  symmetry  of  the  part. 

From  inflammatory  swellings  a  tumour  differs  in  its  ten- 
dency to  persist,  and  not  to  terminate  in  resolution  or 
suppuration ;  in  its  origin,  which  is  frequently  independent 
of  all  exciting  causes ;  and  in  its  intimate  structure,  which 
is  usually  materially  different  from  that  seen  in  inflamma- 
tory growths. 

Again,  a  tumour  being  defined  as  a  "mass  of  newly- 
formed  tissue,"  it  is  evident  that  swellings  caused  by 
extravasation  of  blood,  by  displacement  of  an  organ,  or  by 
distension  with  fluid  of  a  pre-existing  cavity,  such  as  the 
tunica  vaginalis  or  a  bursa,  cannot  be  included  under  this 
head. 
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CAUSES   OP  TUMOURS. 

The  causes  of  tumours  are  but  little  known,  and 

even  in  those  cases  where  their  origin  is  distinctly  traceable 
to  injury  or  irritation  we  are  at  present  quite  unable  to 
explain  why  in  the  vast  majority  of  cases  these  usually 
produce  inflammatory  changes,  whilst  in  the  few  they  cause 
tumour-growth.  The  following  theories  have  been  advanced, 
and,  as  they  all  have  something  to  support  them,  they  may 
be  briefly  considered. 

First,  inclusion  theory,  or  embryonic  hypothesis 
of  Cohnheim. — According  to  this,  tumours  are  developed 
from  embryonic  ceUs,  which  having  been  produced  in 
greater  numbers  than  are  required  for  the  formation  of  the 
fcBtal  tissues,  remain  in  the  locality  in  which  they  originally 
grew,  and  are  lighted  up  into  active  growth  either  by  the 
application  of  some  artificial  irritation  or  by  the  normal 
physiological  activity  of  the  part  excited  in  a  natural 
manner. 

In  support  of  this  theory  it  is  pointed  out  that  moles, 
which  are  composed  of  connective-tissue  cells,  may  develop 
in  later  life — and  especially  if  irritated — into  melanotic 
sarcomata ;  that  the  exostoses  which  are  common  at  the 
articular  ends  of  long  bones  undoubtedly  develop  from 
portions  of  epiphysial  cartilage  which  have  been  left  un- 
calcified  in  the  shaft ;  and  that  many  tumours  originate  in 
parts  of  the  body  in  which  structures  present  in  foetal  life 
have  been  suppressed,  or  in  parts  where,  in  the  process  of 
closure  of  clefts  or  involutions  of  epithelium,  it  appears  pro- 
bable that  more  cells  than  could  be  utilised  might  have  been 
included.  For  example,  epithelioma  is  most  common  at  the 
junction  of  mucous  membrane  with  skin,  and  in  parts,  like 
the  rectum  and  uterus,  where  a  junction  has  been  effected 
during  foetal  life  between  the  viscera  and  the  surface  of  the 
body.  Although,  however,  this  theory  is  an  attractive  one, 
it  by  no  means  accounts  for  even  a  considerable  proportion 
of  all  tumours,  and  is  not  sufficiently  supported  by  either 
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physiological  or  histological  research  to  allow  of  its  general 
acceptance. 

Second,  hereditary  influence.-In  a  certain  number 
of  cases  of  tumour  a  clear  family  history  of  similar  growths 
may  be  obtained.  This  of  course  does  not  prove  that 
tumours  are  of  constitutional  origin,  for  they  may  be 
inherited  as  local  aflfections,  just  as  may  club-foot  or  other 
deformities. 

Third,  irritation  and  injury.— Whilst  foetal  inclusion 
and  hereditary  taint  may  act  as  predisposing  causes, 
irritation  and  injury  may  be  considered  as  exciting  causes 
of  tumour  growth.  Thus,  irritation  of  the  skin  by  acrid 
matters  may  produce  warts— e.g.,  in  workers  in  tar  or  petro- 
leum or  may  promote  epithelioma,  as  in  sweeps'  cancer  of 

the  scrotum.  Again,  the  mechanical  irritation  of  a  mucous 
surface,  such  as  that  of  the  lip  or  tongue  by  a  sharp  tooth, 
a  jagged  pipe,  excessive  smoking,  &c.,  may  result  in  the  pro- 
duction of  a  similar  growth. 

But,  whilst  long-continued  irritation  often  precedes  warty 
or  epitheliomatous  tumours,  the  occurrence  of  sarcomata  is 
influenced  rather  by  direct  and  sudden  injury,  especially  in 
the  form  of  contusion.  Thus,  a  blow  on  the  testis  may 
precede  sarcoma  of  the  organ,  and  a  similar  history  is  not 
uncommon  in  periosteal  sarcomata  of  bone. 

Fourth,  physiological  activity  and  decline. — Sarco- 
mata are  especially  prone  to  develop  in  early  life  in  rapidly 
growing  connective  tissues,  whilst  carcinomata  grow  in 
glands  and  other  structures  undergoing  retrograde  change, 
such  as  the  mamma  and  uterus  after  the  child-bearing 
period. 

Parasites  in  Tumours. — During  the  past  few  years 
much  attention  has  been  paid  to  the  examination  of  tumours, 
and  especially  those  which  are  malignant,  in  order  to  demon- 
strate the  presence  of  parasites.  Some  observers  are  of  the 
opinion  that  protozoa  can  be  demonstrated  in  the  cells  of 
carcinoma  and  sarcoma  ;  but  most  pathologists  do  not  con- 
sider that  the  bodies  i  n  question  are  parasitic,  and  attribute 


158  SECONDARY  CHANGES  IN  TTJMOUiiS. 
the  appearances  to  cell  inclusions,  or  degenerations  of  cell 
protoplasm.  It  must  further  be  noted  that  all  attempts  to 
cultivate  the  supposed  protozoa  have  failed,  and  it  is  quite 
certain  that  at  present  there  is  no  proof  that  tumours  are 
caused  by  parasitic  infection. 

3>EVEI.OPIMCi:iNrT  AKTD   SEGEIfERATZOKr  OF 
TUMOURS. 

Whatever  may  be  the  cause  or  causes  of  a  tumour,  when 
once  it  has  developed  it  almost  always  persists,  and  com- 
monly continues  to  grow.  It  is  true  that  some  growths 
occasionally  disappear  spontaneously,  e.^.,  warts  and  hpo- 
mata ;  and  that  others— e.^.,  the  cancellous  exostoses  of  the 
long  bones — after  a  time  cease  to  increase  in  size.  These, 
however,  are  exceptions  ;  and  a  tumour,  as  above  stated,  is 
characterised  both  by  its  persistency  and  its  tendency  to 
increase. 

In  some  cases  the  structure  of  a  tumour  undergoes 
changes  in  its  further  development,  and,  putting  aside  for 
the  present  the  ulceration  which  is  common  in  malignant 
growths,  it  may  be  said  that  these  changes  are  generally  of 
a  degenerative  nature. 

Calcareous  degeneration  is  one  of  the  commonest 
changes,  and  is  often  seen  in  enchondromata,  and  more 
rarely  in  fatty  tumours  whose  rate  of  increase  is  very  slow, 
or  which  have  ceased  to  grow. 

Mucoid  degeneration  is  also  seen  in  cartilaginous 
tumoLirs  as  well  as  in  many  of  the  sarcomata,  and  is  charac- 
terised by  a  gelatinous,  semi- translucent  appearance,  or  else 
by  the  formation  of  a  cyst  containing  viscid  fluid  resulting 
from  liquefaction  of  the  matrix. 

Patty  degeneration  is  met  with  especially  in  the  epi- 
thelial cells  of  cancerous  growths,  but  occasionally  in  the 
sarcomata  and  in  innocent  tumours. 

Inflammation  is  a  rare  complication  of  malignant 
tumours,  but  is  still  more  rarely  met  with  in  innocent 
growths.    It  is  characterised  by  the  usual  local  signs,  and 


MALIGNANT  TUMOURS.  159 

may  terminate  in  suppuration.    I  have  seen  this  in  both 
carcinomata  and  sarcomata— in  several  cases  of  the  former 
in  the  female  breast,  and  in  the  latter  in  the  neck  and  testis 
It  is  a  complication  to  be  remembered,  for  the  presence  of 
pus  is  usually  to  be  looked  upon  as  contra-indicating  a  new 

growth.  . 

Sloughing  is  a  very  rare  occurrence  in  tumours,  and  is 
limited  to  a  few  instances  of  large  fatty  or  soft  fibrous 
masses,  and  to  cancers. 

Hseiuorrhagic  infiltration  is  often  seen  in  soft  sarco- 
mata, and  more  rarely  in  other  tumours;  it  sometimes 
causes  a  rapid  increase  in  size  of  cystic  growths,  and  may 
thus  simulate  malignancy. 

DZFFEREnrCES    BETWEEN   INXJ-OCENT  AND 
MAIiXGN ANT  TUIVIOURS. 

All  tumoui-s  are,  for  clinical  purposes,  roughly  divided 
into  two  large  groups,  the  innocent  and  the  malignant. 

To  the  special  characteristics  of  each  of  these  groups  it  will 
now  be  necessary  to  turn  before  passing  on  to  consider  the 
structure  of  the  diflferent  forms  of  new  growth. 

Malignant  tumours  differ  from  innocent  ones  in  the 
following  particulars:— I.  Mode  of  growth;  2.  glandular 
affection;  3.  dissemination;  4.  affection  of  the  general 
health  ;  5.  local  recurrence  after  removal. 

I.  Mode  of  growth. — All  malignant  gr-owths  tend  to 
infiltrate  and  replace  the  tissues  in  which  they  develop,  and 
in  this  respect  differ  essentially  from  innocent  tumours,  such 
as  hpomata,  fibromata,  &c.,  which  simply  push  the  structures 
to  one  side,  or  displace  them,  and  separate  them  from  one 
another.  Malignant  growths  are  practically  never  thoroughly 
encapsuled,but  blend  with  and  are  inseparable  from  the  struc- 
tures around  them.  Into  these  they  grow  and  on  these  they 
feed,  so  that  in  time  the  tissues  are  replaced  by  the  growth. 
But,  in  addition  to  infiltration,  a  malignant  tumour  increases 
with  much  greater  Q-apidity  than  does  an  innocent  one.  Its 
blood-supply  is  large,  its  cell  multiplication  rapid,  and 
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within  three  or  four  months  it  may  attain  a  considerable 
size,  ihe  skin  covering  it  is  at  first  tightly  stretched,  but 
soon  becomes  red  and  shiny.;  then  dimpled,  puckered,  and 
adherent;  and  finally,  giving  way,  allows  the  protrusion  of 
a  bleeding,  soft,  pulpy  mass.  Exposure  to  the  air  is  soon 
tollowed  by  decomposition,  with  foul  smell  and  fetid 
secretion,  and  the  patient  is  worn  out  by  the  combination 
ot  septic  conditions  and  profuse  discharge  of  blood  and 
pus. 

2.  Glandular  affection.-  One  of  the  best  marked  and 
most  widely  recognised  signs  of  malignancy  is  the  occur- 
rence of  secondary  growths  in  the  neighbouring  lymphatic 
glands.  Enlargement  of  glands  near  a  tumour  may  be 
due  to  irritation  or  inflammation,  but  these  have  nothing 
to  do  with  the  glandular  affection  under  consideration, 
which  consists  in  a  reproduction  in  the  gland  of  the  exact 
counterpart  of  the  primary  growth,  so  perfect  that  any 
slight  peculiarities  in  the  original  tumour  can  be  easily 
recognised  in  the  glandular  enlargement. 

But  although  glandular  affection  is  good  evidence  of 
malignancy,  whether  the  glands  shall  or  shall  not  be 
occupied  by  secondary  growths  in  any  given  case  depends 
on  two  conditions— («)  the  character,  and  (6)  the  locality  of 
the  growth. 

As  regards  the  character,  it  may  be  said  that,  speaking 
generally,  the  carcinomata  more  often  cause  glandular 
aflfection  than  do  the  sarcomata,  and  that  the  epitheliomata . 
are  of  all  tumours  those  most  likely  to  give  rise  to  this, 
complication.  The  sarcomata  do,  however,  in  many  cases  , 
affect  the  glands;  one  variety— the  melanotic— almost • 
invariably  doing  so. 

As  to  locality,  carcinomata  in  certain  situations,  such' 
as  the  oesophagus,  stomach,  and  superior  maxillary  bone, 
comparatively  seldom  cause  secondary  growths  in  the 
lymphatics ;  whilst,  on  the  other  hand,  sarcomata  of  the 
testis  almost  always  affect  the  glands,  though  similar 
growths  in  the  breast  hardly  ever  do  so.    For  further 
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information  on  these  points  reference  must  be  made  to  the 
chapters  on  the  diseases  of  the  various  tissues  and  organs. 

3  Dissemination.— The  reproduction  of  a  growth  m 
other  parts  of  the  body,  often  far  removed  from  the  seat  of 
the  primary  tumour,  is  justly  regarded  as  evidence  of  the 
worst  kind  of  malignancy.  No  viscera  are  exempt,  and 
the  bones,  muscles,  and  central  nervous  system  may  any  or 
all  be  implicated.  As  in  the  case  of  the  glands,  the 
secondary  tumours  exactly  resemble  the  primary  growth, 
and  the  occurrence  or  absence  of  dissemination  is  dependent 
on  the  structure  and  position  of  the  primary  tumour.  The 
growths  which  disseminate  most  rapidly  are  the  round- 
celled  sarcomata  and  the  encephaloid  cancers. 

4.  Affection  of  the  general  health.— The  term  "can- 
cerous cachexia"  has  for  long  been  employed  to  indicate  the 
wasted  form  and  enfeebled  health  which  so  often  accompany 
the  development  of  a  malignant  tumour ;  and,  although  the 
old  idea  that  the  cachexia  was  of  a  special  kind  peculiar  to 
cancers  is  no  longer  upheld,  there  is  no  doubt  that  the 
general  health  does  become  affected,  and  that  a  patient  often 
wastes  to  an  extent  which  is  out  of  proportion  to  the 
apparent  demands  made  by  the  disease  upon  his  vital  re- 
sources. Emaciation  becomes  more  marked  when  the  viscera 
are  implicated,  and  special  symptoms  are  developed  accord- 
ing to  the  particular  viscus  affected. 

5.  Local  recurrence. — Almost  all  tumours  which  show 
their  malignancy  in  one  of  the  ways  already  mentioned  are 
also  prone  to  recur  locally  when  removed;  but  many  growths 
which  do  not  tend  to  become  disseminated,  do  tend  to  recur 
locally  and  sometimes  to  affect  the  glands.  Such  growths  as 
these  are  said  to  have  a  "  limited  malignancy,"  the  chief  of 
them  being  the  fibro-sarcomas  or  recurrent  fibroids  of  the 
skin  and  subcutaneous  tissues,  the  rodent  ulcers,  and  to  a 
less  extent  the  cutaneous  epitheliomata  of  the  body  and  of 
the  lips.  In  some  cases  the  tumour  recurs  time  after  time 
in  the  scar  left  by  the  operation,  and  may,  by  its  local 
extension  and  implication  of  vital  structures,  destroy  life 
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without  causing  any  glandular  affection  or  becoming  disse- 
minated in  the  viscera. 

CIiASSXPZCATIOIO-   or  TUMOURS. 

All  tumours  may  be  placed  in  one  of  three  classes :  I. 
connective-tissue  growths;  II.  epithelial  growths;  III.  cysts. 

Both  the  first  and  second  classes  may  be  again  subdivided 
into  innocent  and  malignant,  and  the  whole  tabulated  ac- 
cording to  their  structure  as  follows  :— 

I.  Connective-tissue  tumours — 

Innocent : 

Fibroma. 

Myxoma. 

Lipoma. 

Chondroma. 

Osteoma. 

Lymphoma. 

Lymphagioma. 

Myoma. 

Neuroma. 

Angeioma. 
Malignant  : 

Sarcoma. 

II.  Epithelial  tumours — 

Innocent : 

Adenoma. 

Papilloma. 
Malignant : 

Carcinoma. 

III.  Cysts. 

In  the  following  pages  the  general  structure  of  the  various 
growths  will  be  described ;  but,  as  their  clinical  course  and 
behaviour  vary  much  with  their  position,  I  have  chosen  to 
deal  with  them  in  detail  in  the  chapters  on  the  different 
organs  and  tissues  of  the  body. 

The  classification  of  tumours,  according  to  their  origin 
from  epiblast,  mesoblast,  and  hypoblast,  is  unpractical,  and 
has  been  to  a  great  extent  abandoned. 
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INNOCENT  CONNBCTIVE-TISSUB 
TUMOURS. 

All  the  connective-tissue  tumours  are  developed  from  con- 
nective-tissue cells,  which,  in  the  case  of  the  innocent 
growths,  are  further  developed  into  some  structure  which  is 
an  exact  imitation  of  one  or  other  of  the  various  connective 
tissues  found  in  the  normal  adult  body.  In  the  malignant 
f^rowths — the  sarcomata — the  cells  remain  in  a  more  or  less 
undeveloped  state,  and  form  large  masses  such  as  are  not 
met  with  in  any  part  of  the  normal  tissues. 

FIBROMATA, 

The  fibromata  are  tumours  composed  of  fibrous  tissue, 
and  just  as  in  the  human  body  fibrous  tissue  may  be  loose 
and  succulent,  e.g.,  in  the  scrotum  and  eyelids,  or  dense  and 
firm,  as  in  the  ligaments  and  tendons,  so  also  the  fibromata 
may  be  soft  or  hard.  In  the  one  case  they  are  composed 
of  loose  fibrillar  tissue  with  large  spaces  and  many  cells;  in 
the  other  of  densely  packed  bundles  of  fibres  closely  interlaced. 
The  fibromata  grow  slowly,  and  are  but  slightly  vascular. 

The  soft  fibromata  are  most  common  on  the  inner  side 
of  the  upper  arm  and  thigh,  close  to  the  axilla  or  the  peri- 
neum, and  are  more  rarely  met  with  in  the  labia  and 
scrotum,  on  the  scalp,  and  in  the  subcutaneous  tissue  in 
other  parts  of  the  body.  They  often  attain  a  considerable 
size,  and  may  weigh  several  pounds.  They  are  commonly 
pedunculated  and  pendulous.  Occasionally,  fluid  accumu- 
lates in  the  intercellular  spaces,  and  forms  cysts. 


Jb*  FIBROMA. 

The  hard  fibromata  occur  in  the  subcutaneous  tissue 
on  the  periosteum  of  the  jaw-bones  as  epulides,  or  on  that 
of  the  bones  of  the  naso-pharynx  as  fibrous  polypi.  More 
rarely  they  are  seen  in  the  intermuscular  septa,  on  the  nerves 
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Hard  Fibroma  from  the  Subcutaneous  Tissue. 
(Crouch  :  |  inch.) 

as  "  false  neuromata,"  as  well  as  in^the  breast,  where,  mixed 
with  gland  tissue,  they  are  called  adeno-fibromata. 

mVXOJVIATA,. 

Myxomata  are  tumours  composed  of  mucous  tissue. 
There  are  all  grades  between  a  soft  fibroma  and  a  myxoma, 
and  the  latter  may  be  justly  looked  upon  as  a  soft 
fibroma,  the  intercellular  substance  of  which  has  been  re- 
placed by  mucin.  Such  a  metamorphosis,  if  complete,  would 
leave  only  the  branched  connective-tissue  cells,  enclosing 
spaces  containing  viscid  fluid,  but  it  is  very  rarely  that  a 
pure  myxoma  of  such  a  structure  is  found,  all  those  that  I 
have  myself  examined  containing  some  intercellular  fibrous 
tissue. 

The  myxomata  form  soft,  gelatinous,  semi-translucent 
tumours,  generally  pedunculated,  and  yielding  a  viscid  fluid 
on  section.  The  microscope  shows  swollen  fibrous  tissue, 
and  a  network  formed  by  the  branching  processes  of  connec- 
tive-tissue cells. 
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Secondary  changes  are  common,  for,  on  account  of  the 
delicacy  of  their  structure,  extravasations  of  blood  into  the 
substance  of  the  myxomata  are  of  frequent  occurrence,  and 
the  thin  pedicle  being  liable  to  become  twisted,  the  tumours 
may  inflame  or  slough. 

Clinical  characters.— Myxomata  may  develop  at  any 
time  of  life,  and  are  almost  limited  to  mucous  surfaces,  such 


Myxoma  from  the  Middle  Turbinate  Bone. 
(Crouch  :  ^  inch. ) 

as  the  nose,  bladder,  uterus,  &c.,  where  they  form  the  well- 
known  mucous  polypi. 


XiZPOMATA. 

Lipomata  are  tumours  composed  of  fat.  They  form 
lobulated  growths,  and  may  attain  a  great  size,  sometimes 
weighing  many  pounds.  They  are  surrounded  by  a  firm 
fibrous  capsiile,  which  is  closely  adherent  to  the  neighbour- 
ing tissues,  though  loosely  attached  to  the  tumour.  Of  this 
fact  advantage  is  taken  in  operations  for  the  removal  of 
such  growths,  the  capsule  being  freely  opened,  and  the 
tumour  easily  shelled  out  from  within  it.  A  lipoma,  on 
section,  is  of  a  yellowish  colour,  and  is  indistinguishable 
from  subcutaneous  fat  except  by  the  greater  firmness  of  its 
fibrous  matrix.  Microscopical  examination  shows  that  the 
fat  is  contained  in  connective-tissue  cells  which  are  held 
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together  by  a  delicate  network  of  fibres.  The  cells  are 
larger  than  those  usually  seen  in  normal  fat. 

Secondary  changes  are  not  common  in  the  lipomata,  but 
in  those  which  are  of  very  long  standing,  and  especially  in 
those  which  have  ceased  to  grow,  calcification  is  of  occasional 
occurrence.  When  they  are  very  large,  and  subjected  to 
pressure,  the  skin  over  them  is  sometimes  ulcerated. 

Clinical  characters. — lipomata  are  generally  met 
with  in  people  over  middle  age,  and  in  those  who  are  stout 
rather  than  in  thin  subjects.  They  may  occur  in  the 
subcutaneous  tissue  of  any  part  of  the  body,  but  show  a 
distinct  preference  for  the  dorsal  surfaces  of  the  trunk  and 
limbs,  and  are  in  some  cases  apparently  the  result  of  friction 
or  pressure.  Common  situations  for  them  are  the  sub- 
cutaneous tissue  of  the  neck,  shoulders,  lumbar  and 
gluteal  regions.  Their  capsules  are  attached  by  small 
fibrous  processes  to  the  skin,  so  that  the  latter  becomes 
dimpled  or  puckered  if  attempts  are  made  to  raise  it  from 
the  tumour.  In  most  cases  lipomata  are  superficial  to  the 
muscles,  though  occasionally  they  dip  beneath  and  between 
the  latter.  Other  situations  in  which  deep-seated  lipomata 
occasionally  occvir  are  the  spermatic  cord,  the  omentum, 
and  the  viscera ;  and  a  few  rare  cases  have  been  recorded 
in  which  lipomata  have  occurred  as  congenital  tumours 
attached  to  the  periosteum  of  the  long  bones.  I  have  seen 
such  a  growth  attached  to  the  greater  part  of  the  shaft  of 
the  femur. 

Diffuse  lipoma  is  a  form  of  fatty  tumour  which  is  not 
limited  by  any  capsule.  It  is  simply  a  local  overgrowth  of 
the  fat  normally  found  in  the  subcutaneous  'connective- 
tissue,  from  which  it  does  not  difier  in  any  respect.  The 
patients  in  whom  diffuse  lipomata  are  found  are  usually 
stout  men  over  middle  age,  and  those  who  are  of  intem- 
perate habits  appear  specially  liable  to  be  affected.  The 
most  common  positions  for  these  growths  are  the  sub- 
mental regions,  where  they  form  pendulous  masses,  looking 
like  an  exaggerated  double  chin  ;  the  back  of  the  neck  and 
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post-mastoid  regions,  where  they  are  usually  symmetrical ; 
the  groins,  scrotum,  and  abdominal  walls. 

CHOTrDROMIATA. 

The  chondromata  are  tumours  composed  of  cartilage. 

They  vary  much  in  size  according  to  theii-  position  and 
attachments,  are  surrounded  by  a  fibrous  capsule,  and  are 
often  nodulated.  Their  cut  surface  is  divided  into  lobes, 
and  is  either  bluish-white,  smooth,  and  glistening,  or  fibrous 
and  striated ;   some,  again,  are  soft  and  gelatinous  on 
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Hyaline  Enchondroma  from  the  Scapula. 
(Crouch  :  J  inch. ) 

section,  and  present  a  granular  or  ground-glass  appearance. 
Each  tumour  is  closely  attached  to  its  capsule,  which  forms 
for  it  a  sheath  or  perichondrium.  Microscopical  examina- 
tion shows  difierent  structure  in  difierent  cases.  In  some 
the  matrix  is  hyaline,  as  in  articular  cartUage ;  in  others  it 
is  fibrous,  as  in  fibro-cartilage.  The  cells  are  sometimes 
enclosed  in  groups  of  three  or  four  in  capsules ;  in  other 
tumours  they  are  not  encapsuled,  and  are  scattered  singly 
thi'oughout  the  matrix.  The  cells  vary  much  in  size  even 
in  the  same  tumour.  They  are  generally  round  or  oval^ 
but  occasionally  polyhedral  or  stellate. 

Secondary  changes  are  of  very  common  occurrence  in 
chondromata.  "  The  intercellular  substance  in  these  tnmours 
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is  exceedingly  prone  to  undergo  mucoid  softening,  the 
matrix  being  converted  into  a  sticky  fluid,  and  forming 
cysts.  Calcification  is  also  common.  It  occurs  especially  in 
the  more  central  parts  of  the  growth,  the  salts  being  first 
deposited  in  the  nuclei  of  the  cells.  Ossification  is  not 
common  in  pui-e  enchondromata,  but  does  occasionally 
occur. 

Clinical  characters.— The  enchondromata  are  most 
often  met  with  in  the  bones  of  the  hand,  and  more  rarely  in 
the  foot,  the  long  bones,  and  the  pelvis.  They  grow  also 
from  the  rib-cartilages,  and  are  specially  liable  to  spring 
from  two  or.  three  of  the  latter  rather  than  from  any  single 
one.  In  the  soft  tissues  they  are  found  in  the  parotid, 
testis,  and  breast;  in  the  latter  very  rarely,  and  in  the 
former  seldom  unmixed  with  sarcomatous  or  other  tissue. 

OSTEOIVIATA.. 

Osteomata  are  tumours  composed  of  bone.  They  almost 
always  grow  from  some  part  of  the  osseous  system,  and  are 
fully  described  in  the  chapter  on  "Tumours  of  Bone." 
Yery  rarely,  osteomata  are  also  met  with  in  the  soft 
tissues,  and  examples  have  been  recorded  of  bony  growths 
in  the  lungs,  brain,  and  parotid  gland.  In  the  muscles 
also  single  bony  growths  are  met  with,  whilst  in  the  disease 
known  as  "  myositis  ossificans  "  there  is  a  formation  of  bone 
in  many  parts  of  the  muscular  system. 

The  lymphomata  and  lymphangiomata  are  fully 
described  in  the  chapter  on  the  "  Diseases  in  the  Lymphatic 
System." 

The  myomata  are  tumours  composed  of  muscular  tissue, 
which  is  almost  always  of  the  unstriped  or  involuntary 
variety,  and  is  frequently  mixed  with  much  fibrous  tissue. 

Myomata  form  rounded,  encapsuled  tumours  whose  cut 
surface  is  firm  and  fibrous.  A  myoma  is  softer  than  a 
hard  fibroma,  and  generally  not  so  white  and  shiny. 
Microscopical  examination  shows  that  the  growth  consists 
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Fig.  24. 


of  long  spindle-shaped  fibres  with  central  nuclei,  placed 
with  their  long  axes  parallel,  and  held 
in  apposition  by  a  framework  of  fibrous 
tissue.    The  myomata  are  but  little 
vascular. 

Secondary  changes  in  those  tumours 
are  common,  especiaUy  when  they 
occur  in  the  uterus ;  there  they  are 
veiy  liable  to  become  calcified. 

Clinically,  myomata  are  found  in  the 
uterus  and  prostate,  and  infinitely 
more  rarely  in  the  intestine,  stomach, 
and  oesophagus. 

Striped  muscle  is  met  with  in  mixed 
tumours  only,  chiefly  in  sarcomata  of 
the  kidney. 


Uterine  Myoma. 
(Crouch  :  ^  inch.) 


NEtTROMATA. 

Neuroma  is  a  term  which  is  usually  applied  indis- 
criminately to  all  tumours  growing  on  a  nerve-trunk,  those 
which  are  composed  of  nervous  tissue  being  called  "true 
neuromata,"  those  composed  of  fibrous,  myxomatous,  or 
sarcomatous  tissue  being  named  "  false  neuromata." 

True  neuromata  are  very  rare.  They  may  be  com- 
posed of  either  medullated  or  non-meduUated  fibres,  and 
cases  have  been  described  in  which  neuromata  in  connection 
with  the  central  nervous  system  have  been  found  to  contain 
branched  nerve-cells  also.  True  neuromata  form  rounded 
or  oval  swellings  of  small  size.  The  nerve-tubes  of  which 
they  are  composed  are  usually  not  continuous  with  those  of 
the  nerve-trunk  to  which  they  are  attached,  but  form  an 
irregular  network  mixed  with  a  varying  amount  of  loose 
connective  tissue. 

The  most  common  form  of  false  neuroma  is  composed 
of  fibrous  tissue,  but  myxomata,  gliomata,  and  sarcomata 
are  also  met  with.  The  latter  difi"er  from  the  fibromata  in 
the  greater  rapidity  of  theii'  growth,  in  their  tendency  to 
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infiltrate  rather  than  simply  to  push  aside  the  nerve-fibres 
amongst  which  they  grow,  in  their  gx-eater  softness,  and  in 
the  gelatmous,  homogeneous  appearance  of  a  freshly  cut 
surface. 

The  pressure  of  a  neuroma  on  the  nerve-fibres  amongst 
which  It  has  may  cause  much  pain,  may  induce  sensory  or 
motor  paralysis,  or  cause  trophic  lesions  of  various  kinds  in 
the  peripheral  parts.  Neuromata  are  sometimes  multiple 
and  cases  have  been  recorded  in  which  tumours  were  found 
on  almost  every  nerve  in  the  body,  amounting  in  all  to 
several  hundreds. 

The  bulbous  swellings  which  form  on  nerves  after  injury, 
and  which  are  sometimes  named  "traumatic  neuromata," 
are  not  tumours  in  the  ordinary  sense  of  the  word,  and  are 
described  in  the  chapter  on  "  Injuries  of  Nerves." 

AN-GEIOMATii.. 

The  angeiomata,  or  vascular  tumours,  are  growths  com- 
posed of  blood-vessels,  and  are  commonly  divided  into  two 
classes— the  simple  or  capillary,  and  the  cavernous  or 
venous. 

The  simple  or  capillary  angeiomata  are  commonly 
known  as  "  naevi,"  and  are  of  congenital  origin,  although 
their  size  at  birth  is  often  minute.  A  simple  ntevus  is  com- 
posed of  fibrous  stroma  containing  many  large  and  thin- 
walled  capillaries,  which  frequently  present  iiTegular  pouches 
or  bulgings,  and  anastomose  very  freely.  In  almost  all 
capillary  naevi  there  are  also  a  certain  number  of  arteries 
and  veins,  such  as  are  met  with  more  especially  in  the 
cavernous  variety. 

Clinical  characters. — This  form  of  n£evus  is  found 
most  often  on  the  face  and  neck,  although  no  part  of  the 
surface  of  the  trunk  or  limbs  is  entirely  exempt.  In  colour 
cutaneous  naevi  vary,  but  are  more  often  bright  red  than 
dusky  and  blue.  The  extent  of  skin  implicated  also  difiers 
much  in  different  cases,  but  the  growths  are  almost  invari- 
ably but  little  raised  from  the  surface,  are  soft  and  spongy 
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to  the  touch,  and  can  be  made  to  disappear  almost  entkely 

by  firm  pressure. 

Many  capillary  n^vi,  if  left  alone,  gradually  shrink,  the 
blood-vessels  composing  them  being  obliterated. 

Cavernous  or  venous  angeiomata  are  most  often 
found  in  the  skin  and  subcutaneous  tissues,  where  they  form 
«  venous  nsevi."  These  tumours  closely  resemble  in  their 
structure  the  erectile  tissue  of  the  penis,  being  composed 
of  a  fibrous  stroma  enclosing  large  irregular  cavities  or 
spaces  filled  with  blood,  which  open  directly  into  the  neigh- 
bouring veins  and  arteries.  The  cavities  are  lined  by 
tesseUated  endothelium,  and  appear  to  be  formed  both  by 
dilatation  of  pre-existing  capillaries,  with  absorption  of  the 
fibrous  stroma  separating  them,  and  by  the  development  of 
new  vessels. 

Clinical  characters.— The  venous  nsevi,  which  involve 
the  skin  as  well  as  the  subcutaneous  tissue,  form  irregular, 
bluish,  or  purple  swellings,  which  are  soft,  and  capable  of 
being  greatly  diminished  by  pressure.  When,  however, 
they  are  situated  entirely  beneath  the  skin,  they  may  cause 
but  little  discoloration.  In  some  of  these  cases  a  considerable 
quantity  of  fat  is  found  mixed  with  the  cavernous  tissue, 
and  the  tumour  feels  like  an  ordinary  lipoma.  Such 
growths  have  been  named  "  nsevoid  lipomata." 


CHAPTER  XVIII. 


MALIGNANT  CONNECTIVE-TISSUE 
TUMOURS,  OR  SARCOMATA. 

A  sarcoma  is  a  tumour  composed  of  connective-tissue 
cells,  and  develops  from  one  of  the  various  connective 
tissues  of  the  body.  The  type  of  the  sarcoma  cell  is  the 
connective-tissue  cell,  but  many  of  the  cells  of  the  sarco- 
mata differ  from  those  of  connective  tissue  both  in  shape 
and  size. 

In  a  typical  sarcoma  there  is  no  definite  stroma,  the  cells 
being  closely  packed  and  uniformly  distributed  throughout 
all  parts  of  a  section.  Blood-vessels  are  numerous,  the 
smaller  arterioles  having  very  thin  walls,  and  often  appear- 
ing as  narrow  channels  bounded  merely  by  the  cells  of  the 
growth.    'No  lymphatics  have  been  demonstrated. 

CI.ASSXFZCATZOM-. 

The  sarcomata  may  be  divided  into  four  chief  groups  : 
(i)  round-celled,  (ii)  spindle-celled,  (iii)  mixed- 
celled,  (iv)  giant-celled  or  myeloid. 

Round-celled  sarcomata. — These  tumours  are  com- 
posed of  round,  granular  cells,  with  no  definite  cell- wall, 
often  multinucleated,  and  in  any  individual  tumour  usually 
of  the  same  size  throughout.  The  cells  vary  much  in  size, 
however,  in  different  growths.  In  some  they  are  no  larger 
than  a  leucocyte — small  round-celled  sarcoma;  whilst  in 
others  they  are  more  than  double  or  treble  this  size— large 
round-celled  sarcoma.  The  matrix  is  usually  soft,  granular 
or  homogeneous,  and  abundantly  supplied  with  vessels. 
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The  spindle-celled  sarcomata  consist  of  closely- 
packed,  oval,  spindle,  fusiform,  or  oat-shaped  ceLs,  which 
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Large  Round- celled  Sarcoma. 
(Crouch  :  ^  inch. ) 


Spindle-celled  Sarcoma  from  the 
Subcutaneous  Tissue. 
(Crouch  :  J  inch.) 


are  generally  granular  and  multinucleated,  have  no  definite 
cell-walls,  and  are  mostly  arranged  with  their  long  axes 
parallel  to  each  other.    They  vary  in  size  in  different 
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Mixed-celled  Sarcoma.    (Crouch  :  J  inch.) 

tumours,  but  are  usually  all  of  about  the  same  dimensions 
in  any  individual  growth.  They  are  collected  in  bundles, 
and  are  embedded  in  a  matrix  which  may  be  either  homo- 
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geneous  or  fibrillated.  They  are  not  so  vascular  as  the 
round-celled  variety. 

The  mixed-celled  sarcomata  are  composed  of  cells  of 
various  shapes  and  sizes,  whose  general  characters  are 

similar  to  those  of  the  round 
and  spindle-celled  growths. 

The  giant-celled  or  mye- 
loid sarcomata  are  charac- 
terised by  the  presence  of  large 
multinucleated  cells  resembling 
those  of  the  marrow  of  bone; 
these  cells  are  often  some  twenty 
to  thirty  times  the  size  of  a 
leucocyte,  and  contain  from  ten 
to  forty  nuclei.  Mingled  with 
these  are  a  number  of  oval, 
spiudle,  or  round  cells. 


Myeloid  Sarcoma  from  the  Lower 
Jaw.    (Crouch :  i  inch.) 


VARIETIES. 

^  Although  the  sarcomata  may  be  primarily  subdivided 
into  the  above  four  groups,  they  nevertheless  present 
numerous  well-defined  varieties  which  may  now  be  briefly 
described. 

Melanotic  sarcomata.— These  tumours  are  charac- 
terised by  the  presence  of  pigment,  which  is  of  a  golden- 
brown  colour  when  seen  in  minute  quantities,  but  gives  a 
dark-brown  or  black  hue  to  the  growths  in  which  it  is  found. 
The  pigment  is  often  very  irregularly  distributed,  and  occurs 
both  in  the  cells  and  in  the  intercellular  matrix.  Most  of 
the  melanotic  sarcomata  belong  to  the  round-celled  group, 
though  some  of  them  are  composed  of  spindle  ceUs ;  in  the 
majority  of  specimens  the  matrix  is  fibrous,  and  forms 
definite  alveoli. 

Melanotic  sarcomata  originate  in  parts  which  normally 
contain  pigment— e.^.,  the  skin  and  the  choroid  coat  of  the 
eye — and  not  infrequently  commence  in  a  mole  or  wart 
which  has  been  irritated  by  caustics  or  imperfect  attempts 
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at  removal.  These  growths  are  extremely  liable  to  become 
disseminated  in  both  the  viscera  and  the  skin,  and  it  is 
very  noticeable  that  in  the  latter  situation  none  of  the 
tumours  ever  attain  any,  great  size,  often  ceasing  to  grow 
when  little  larger  than  a  hazel-nut.  The  lymphatic  glands 
in  the  neighbourhood  of  a  melanotic  growth  of  the  skin  are 


Alveolar  Melanotic  Sarcoma  from  the  Skin.    (Zeiss,  A.) 

almost  always  affected  sooner  or  later  by  secondary  deposits, 
and  in  advanced  cases  pigment  granules  may  be  found  in 
the  urine. 

Lyiupho- sarcoma. — The  lympho-sarcomata  are  com- 
posed of  small  round  cells,  about  the  size  of  leucocytes, 
enclosed  in  a  fine  meshwork  of  connective  tissue  whose 
general  arrangement  is  precisely  similar  to  that  seen  in  the 
medullary  portions  of  a  lymphatic  gland.  These  tumours 
originate  in  connection  with  lymphatic  tissue,  •end  are  often 
seen  in  the  lymphatic  glands  themselves.  In  many  cases 
there  is  a  growth  of  large  round  cells  mingled  with  the 
lymphatic  tissue. 
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Glioma  and  glio-sarcoma. — A  glioma  is  a  tumour 
composed  of  neuroglia,  and  is  in  many  respects  an  innocent 
growth.  Not  infrequently  however,  the  neuroglia  tissue  is 
mixed  with  much  round-cell  growth,  and  forms  a  glio- 
sarcoma,  a  tumour  which  is  softer,  less  definitely  encapsuled, 
and  more  vascular  than  a  simple  glioma.     Both  these 


Fig.  31. 


Lympho-sarcoma  from  the  Glioma  from  the  Cerebellum. 

Axilla.    (Crouch  :  ^  inch.)  (Crouch  :  ^  inch,) 


varieties  occur  almost  exclusively  in  connection  with  the 
nervous  system. 

Hsemorrhagic  sarcoma. — This  is  a  term  applied  to 
certain  forms  of  round-  or  spindle-celled  growths  which 
evince  a  great  tendency  to  blood  extravasations.  The 
hemorrhage,  which  is  due  to  the  extreme  tenmty  of  the 
vessels,  breaks  up  the  cell  masses,  and  forms  blood-cysts  of 
various  sizes  surrounded  by  a  thin  layer  of  the  original 
tumour.  Many  of  these  hfemorrhagic  sarcomata  are  liable 
to  be  mistaken  for  simple  cysts,  the  amount  of  new  growth 
surrounding  the  blood  being  frequently  very  slight.  The 
pigmentation  resulting  from  the  disintegration  of  the  red 
cells  is  liable  to  be  mistaken  for  that  of  melanotic  growth. 

Plexiform  sarcoma  or  cylindroma  — This  is  a  rare 
variety  of  sarcoma,  composed  of  round  or  polygonal  cells, 
and  is  characterised  by  a  hyaline  degeneration  of  those 
cells  which  are  in  the  immediate  neiglibourhood  of  the 


MIXED  TUMOURS.  177 

blood-vessels.  The  unaltered  cells  consequently  appear 
in  section,  to  be  contained  in  alveoli  with  hyaUne 
walls. 

Psammoma  (pearl  tumour).— This  form  of  sarcoma 
has  hitherto  been  found  chiefly  within  the  cranial  cavity 
and  the  spinal  canal.  It  is  characterised  by  the  presence  of 
concentric  calcareous  masses  surrounded  by  fibrous  tissue 
and  attached  to  fibrous  trabeculfe. 

Secondary  changes  in  the  sarcomata. — The  most 
common  form  of  degeneration  is  that  known  as  "  mucoid." 
It  usually  commences  in  the  most  central  portions  of  a 
tumour  by  the  distension  of  the  cells  with  a  clear  gelatinous 
fluid.  Gradually  the  whole  of  the  cell  protoplasm  is 
hquefied,  and  the  mucous  fluid  is  discharged.  In  this  way 
cysts  are  developed  in  the  midst  of  the  new  growth,  and  in 
some  cases  the  matrix  also  seems  to  undergo  a  similar 
change.  More  rarely,  sarcomata  undergo  fatty  and  cal- 
careous degeneration. 

MIXED  TUMOURS   OF    COITIirECTXVE-TZSSUE  TYPE. 

Between  the  sarcomata  on  the  one  hand,  and  the  innocent 
connective-tissue  tumours  on  the  other,  stand  certain 
growths  consisting  in  part  of  cells  and  in  part  of  more  fully 
developed  tissue.  The  pure  sarcomata  are  characterised  by 
the  undeveloped  nature  of  their  cells ;  the  innocent  con- 
nective-tissue tumours  by  the  perfect  development  of  their 
constituent  structures.  In  the  intermediate  class  are  found 
growths  which,  whilst  they  consist  in  part  of  fully  developed 
tissues,  yet  comprise  many  more  cells  than  are  found  in  the 
normal  structures  of  the  adult  body.  These  growths  are 
therefore  included  under  the  sarcomata,  and  a  prefix  is  nsed 
to  indicate  the  tissue  with  which  the  sarcomatous  elements 
are  mingled.  Thus,  a  "  fibro-sarcoma "  or  "  fibrifying 
sarcoma"  is  a  connective-tissue  growth  composed  of  a 
mixture  of  fibrous  tissue  and  sarcoma ;  a  "  chondro- 
sarcoma "  or  "  chondrifying  sarcoma,"  a  tumour  of  cartilage 
and  sarcoma,  ikc. ;  and  between  such  growths  and  sarcomata 
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on  the  one  hand,  and  innocent  fibromas  and  enchondromas 
on  the  other,  no  definite  line  can  be  drawn. 

A  iibro-sarcoma  is  composed  of  spindle  cells  and 
fibrous  tissue,  and  all  grades  of  development  between  cells 
and  fibres  can  often  be  seen  in  the  same  specimen.  These 
growths  were  formerly  described  as  "  recurrent  fibroids." 

A  myxo-sarcoma  consists  of  a  matrix,  such  as  has 
been  already  described  under  the  myxomata,  in  which  are 
scattered  round  cells. 

An  osteo-sarcoma  is  a  form  of  sarcoma  occuiring  in 
bone,  in  which  a  round  or  spindle-celled  sarcomatous  growth 
is  developed  with  and  in  an  osseous  matrix  ;  the  matrix  of 
the  sarcoma  becomes,  in  fact,  converted  into  bone. 

A  chondro-sarcoma  is  composed  of  a  mixture  of 
cartilage  and  sarcomatous  tissue  combined  in  varying  pro- 
portions. 

Naked-eye  appearances  of  sarcomata. — Sarcomata 
differ  much  from  one  another  in  appearance.  The  most 
noticeable  feature  of  their  freshly  cut  surface  is  its  homo- 
geneous, structureless  appearance,  and  the  complete  absence 
of  fibrillation  or  striation ;  in  this  the  sarcomata  differ  from 
almost  all  other  growths.  Those  tumours  which  are  purely 
cellular  are  soft,  brain-like,  and  pulpy,  of  a  dirty-white 
colour,  and  very  friable.  Some  sarcomata,  especially  those 
which  are  undergoing  mucoid  degeneration,  present  a 
gelatinous  or  semi-translucent  appearance,  whilst  others  are 
mottled  by  blood  extravasations.  In  proportion  as  the  sar- 
comatous tissue  is  mingled  with  fibrous,  cartilaginous,  or 
other  structures,  so  the  appearance  on  section  of  course 
difi"ers.  Some  sarcomata  present  a  fairly  definite  capsule, 
but  the  more  cellular  forms  infiltrate  in  the  manner 
common  to  all  malignant  growths.  The  myeloid  sarco- 
mata of  bone  are  specially  characterised  by  their  reddish- 
brown  or  maroon  colour,  and  their  tendency  to  form  blood- 
cysts.  V  •  1 

Clinical  characters  of  the  sarcomata.-The  clinical 


course  run 


by  the  sarcomata  differs  not  only  with  their 
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microscopical  structure,  but  still  more  with  the  locality  and 
tissue  in  which  they  develop.  The  present  paragraphs, 
therefore,  deal  only  very  briefly  with  this  subject,  and  for 
further  information  reference  must  be  made  to  the  chapters 
on  the  tumours  of  the  different  organs  and  tissues. 

Sarcomata  occur  in  the  young  and  middle-aged  rather 
than  in  the  old,  and  occasionaUy  follow  injuries,  such  as 
contusions.  The  more  malignant  the  tumour,  the  more 
rapidly  it  grows  and  tends  to  disseminate.  Round-celled 
.growths  are  the  most  malignant  of  all,  and  may  become 
widely  diffused  and  destroy  life  within  six  or  eight  months 
of  their  commencement.  The  myeloid  tumours  are  the 
least  malignant  of  the  pure  sarcomata,  and  frequently  do 
not  recur  after  removal.  Many  of  the  fibro-sarcomata  of 
the  skin  and  subcutaneous  tissue  also  show  but  little  malig- 
nancy, merely  tending  to  recur  locally  if  removed,  and  not 
affecting  distant  organs. 

The  majority  of  sarcomata  do  not  affect  the  neighbouring 
lymphatic  glands,  though  whether  they  do  so  depends 
rather  on  their  position  than  on  their  microscopical  struc- 
ture— e.g.,  a  round-celled  sarcoma  of  the  testis  almost  in- 
variably causes  secondary  growths  in  the  lumbar  glands, 
whilst  a  tumour  of  the  breast  of  a  precisely  similar  structure 
practically  never  causes  glandular  growth. 

If  the  skin  over  them  becomes  implicated,  sarcomata 
f ungate,  and  form  soft,  bleeding  masses,  which  discharge  a 
mixture  of  blood  and  pus. 

In  some  cases  the  structure  of  a  sarcoma  varies  with  its 
recurrence,  and  the  recurrent  growths  may  present  a  dif- 
ferent microscopical  appearance  from  that  of  the  tumour 
which  was  first  removed.  Thus,  the  primary  tumour  may 
be  a  fibro-sarcoma  with  spindle  cells,  and  the  growth  which 
recurs  at  the  site  of  operation  may  be  entirely  cellular, 
without  any  fibrous  stroma,  and  consequently  of  a  more 
malignant  character.  On  the  other  hand,  the  recurrent 
_^rowth  is  sometimes  less  cellulai-,  and  therefore  moi'e  inno- 
cent than  the  primary  tumour,  and,  as  might  be  expected, 
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the  clinical  course  differs  with  the  structure.  Thus,  the 
recurrent  growth  may  grow  more  rapidly  than  the  px-imary 
one,  and,  if  again  removed,  may  recur  after  a  shorter  inter- 
val ;  or  the  reverse  may  occur,  and  the  second  tumour  may 
grow  more  slowly,  and,  after  another  removal,  may  not 
return  until  after  a  longer  interval  than  that  between  the 
first  operation  and  the  first  recurrence. 


CHAPTER  XIX. 


INNOCENT  EPITKEtlAli  TUMOURS. 

Like  the  connective-tissue  growths,  the  epithelial  tumours 
may  be  conveniently  divided  into  innocent  and  maHgnant, 
and  as  in  the  connective-tissue  growths  the  innocent 
tumours  are  formed  on  the  type  of  some  one  of  the  normal 
tissues  of  the  adult  body,  so  in  the  innocent  epithelial 
tumours  the  adenomata  and  papillomata  are  reproductions 
of  the  normal  glandular  and  papillomatous  structures  found 
in  different  parts.  The  carcinomata,  or  malignant  epithelial 
growths,  on  the  other  hand,  are  formed  of  atypical  structures 
which  have  no  exact  counterparts  in  any  of  the  normal 
tissues  of  the  adult  body,  and  thus  are  strictly  comparable 
to  the  malignant  connective-tissue  tumours— the  sarcomata. 

PAPXIiIiOMATA. 

The  papillomata  are  tumours  formed  on  the  type  of  the 
papillfe  which  are  normally  developed  in  the  skin  and 
mucous  membranes. 

They  consist  of  a  stroma  composed  of  fibrous  tissue,  which 
is  in  some  cases  richly  cellular,  in  others  dense  and  fibrous. 
In  this  stroma  are  contained  both  blood-vessels  and 
lymphatics,  the  whole  growth  being  frequently  very 
vascular.  The  surface  is  covered  by  epithelium,  which 
varies  in  its  nature  according  to  the  locality  of  the  growth. 
In  papillomata  on  the  skin  the  epithelial  cells  are  squamous, 
and  are  arranged  in  several  layers,  whilst  in  growths  from 
the  mucous  surface  of  the  bladder  or  intestine  the  cells  are 
columnar  and  not  so  thickly  placed. 


PAPILLOMA. 

The  fibrous  stroma  extends  towards  the  free  surface 
papillary  processes,  which  in  the  "simple"  papillomata  are 
single  and  undivided,  but  in  the  "compound"  papillomata 
are  branched,  giving  off  processes,  which  in  their  turn  again 
bifurcate.  The  surface  of  a  papilloma  is  generally  irregular 
and  villous,  but  is  occasionally  smooth,  presenting  no  signs 
of  subdivision  of  the  stroma  into  papillae. 

Secondary  changes  are  common  in  these  growths,  for 
their  exposure  on  free  surfaces  renders  them  peculiarly 


Fig.  32. 


Papilloma  from  the  Anus.    (Crouch:  i  inch.) 

liable  to  injury,  and  thus  ulceration  and  haemorrhage  are  of 
frequent  occurrence. 

Clinically,  the  papillomata  are  entirely  innocent,  and 
must  be  clearly  separated  from,  malignant  tumours,  such 
as  epitheliomata,  whose  surfaces  are  also  often  covered  by 
papillfe,  but  which  differ  structurally  in  the  most  essential 
details  from  simple  papillary  growths. 

Papillomata  are  met  with  on  the  skin  as  warts  and  corns, 
and  on  the  mucous  membranes  of  the  nares,  tongue,  bladder, 
larynx,  and  intestines. 

In  syphilis  also,  and  in  cases  of  gonorrhoea,  mucous 
tubercles  or  condylomata,  whose  structure  is  essentially 
papillomatous,  are  of  common  occurrence. 
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ADENOMATA. 

The  adenomata  or  glandular  tumours  are  growths  com- 
posed of  gland  tissue  more  or  less  perfectly  developed  and 
^tre  formed  on  the  pattern  of  the  normal  gland  tissue  found 
in  the  different  parts  of  the  body  from  which  they  spring. 

Puttin-  aside  the  lymphadenomata,  which  are  described 
elsewhere,  and  the  glandular  hypertrophies,  which  are  not 
to  be  included  amongst  the  true  tumours,  the  adenomata 
may  be  said  to  consist  of  acini  and  ducts  when  developing 

Fig.  33. 


Tubular  Adenoma  of  the  Rectum.    (Crouch  :  i  inch.) 


in  a  racemose  gland,  or  of  tiibes  when  growing  from  the 
tubular  glands.  They  differ  from  the  malignant  epithelial 
growths  or  the  "  atypical  epithelial  tumours  "  in  that,  whilst 
the  latter  are  not  formed  after  the  type  of  the  normal  epi- 
thelial tissue  from  which  they  spring,  the  true  adenomata 
are  exact  or  close  imitations  of  glandular  structure,  the 
tubes  and  acini  forming  them  having  a  definite  lumen,  and 
their  epitheUum  being  sharply  defined  from  the  surrounding 
tissue.  The  malignant  epithelial  growths,  again,  are  not 
encapsuled,  but  infiltrate  the  tissues  amongst  which  they 
grow,  whilst  the  adenomata  do  not  infiltrate  and  are  gene- 
rally encapsuled.    Although  composed  of  gland  tissue,  the 
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he  dncts  of  the  gland  in  which  it  grows.  In  consequence  of 
this  the  tuhes  and  acini  are  extremely  liable  to  become  dis- 
tended and  to  form  cysts. 

The  adenomata  of  the  different  glands  are  described  in 
subsequent  chapters. 


CHAPTER  XX. 


MAIiIGNAMT  EPITHElilAl.  TUMOURS, 
OR  CARCINOiaATA. 

The  carcinomata  are  tumours  growing  from,  and  composed 
of,  epithelial  cells,  which  are  generally  contained  in  spaces 
or  alveoli  whose  walls  are  formed  of  fibrous  tissue.  Within 
the  alveoli  the  cells  are  not  separated  from  one  another  by 
any  stroma  or  matrix,  and,  whilst  varying  in  shape  and  size, 
closely  resemble  in  their  general  characters  the  epithelial 
cells  of  the  part  from  which  they  spring.  They  are  fre- 
quently multinucleated,  and  increase  both  by  fission  and  by 
endogenous  cell  formation.  The  matrix  is  vascular,  and 
blood-vessels  run  into  the  alveolar  walls,  though  they  do  not 
penetrate  into  the  alveoH  or  run  amongst  the  cells,  as  do 
the  vessels  of  the  sarcomata.  Lymphatics  are  well  developed 
and  accompany  the  vessels. 

The  following  are  the  chief  groups  of  the  carcino- 
mata : — 

1.  Epithelioma,  or  squamous-celled  carcinoma. 

2.  Rodent  ulcer. 

3.  Spheroidal-celled  carcinoma — 

(a)  Scirrhous. 
(6)  Encephaloid. 
(c)  Colloid. 

4.  Cylindrical-celled  carcinoma  ;  adenoid  cancer ; 
adeno-carcinoma. 

EPXTHEIiXOMA. 

An  epithelioma  consists  of  a  new  growth  of  squamous 
epithelial  cells,  which  not  only  grow,  as  in  the  papillomata, 
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towards  the  free  surface,  but  also  infiltrate  and  destroy  the 
subjacent  tissues.  Microscopically,  these  tumours  are  found 
to  originate  in  growths  of  solid  columns  of  cells  from  the 
rete  mucosum  of  the  inter-papillary  processes  which  are 
common  to  all  cutaneous  and  mucous  surfaces.  As  these 
ingrowths  extend  into  the  subjacent  tissues  they  throw  out 
lateral  branches,  which,  uniting  with  similar  oflfehoots  from 


Fig.  34. 


Epithelioma  of  the  Lip.  The  epithelium  has  grown  into 
the  subjacent  tissues,  and  has  caused  a  considerable  exudation 
of  cells  in  its  neighbourhood.    (Zeiss,  A.) 


other  columns,  form  an  irregular  epithelial  network.  At 
the  same  time  that  this  ingrowth  occurs,  an  outgrowth  also 
takes  place,  and  a  warty  excrescence  of  epithelium  develops, 
the  superficial  cells  of  which  soon  break  away,  and  thus 
expose  the  deeper  parts  of  the  growth.  In  this  way  a 
malignant  ulcer  is  developed,  whose  base  and  edges  are  alike 
formed  by  the  tumour.  This  disintegration  of  the  super- 
ficial cells  continues  with  a  rapidity  equal  to  that  of  their 
development,  and  thus,  whilst  the  new  growth  constantly 
extends  amongst  and  destroys  the  subjacent  structures,  the 
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ulceration  generally  prevents  the  tumour  from  attaining  a 
considerable  size.  Around  the  ingrowing  columns  there  is 
crenerallv  evidence  of  irritation  of  the  tissues  into  which  the 
epithelioma  is  making  its  way,  for  the  cells  of  the  new 
growth  behave  as  foreign  bodies  in  respect  to  the  other 
tissues,  and  the  growing  edge  of  each  column  is  thus  sur- 
rounded by  much  smaU-cell  infiltration. 

Fig.  3^- 


Cell-nests  from  an  Epithelioma,  sliowing  the  concentric 
arrangement  and  semilunar  shape  of  the  external  layers  of 
cells.    (Crouch:  ^inch.) 


The  epithelial  cells  of  which  the  growth  is  composed  are 
usually  large,  very  irregular  in  shape,  often  possessing  pro- 
cesses, multinucleated,  and  sometimes  in  the  process  of 
proliferating  by  endogenous  cell-formation.  Embedded  in 
the  epithelial  columns  are  cell-nests,  which  vary  much  in 
number  and  size  in  different  specimens.  They  are  com- 
posed of  central  cells  of  a  rounded  shape,  which  in  some 
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specimens  are  much  broken  down  and  degenerated.  Around 
these  are  small  crescent-shaped  cells  with  their  concavities 
inwards,  and  outside  these  again  are  layers  on  layers  of 
cells,  similar  in  shape,  but  of  larger  size.  The  nests  are 
formed  by  the  very  rapid  proUferation  of  cells  at  various 
foci  in  the  tumour.  The  cells  first  formed  at  any  focus  are 
pushed  towards  the  periphery  by  the  constant  and  rapid 
growth  in  the  centre,  and  become  flattened  or  crescentic 
through  the  resistance  offered  by  the  surrounding  tissues. 
The  chief  significance  of  a  nest  is  that  it  indicates  rapid 
cell-growth,  and  therefore,  when  occurring  in  the  deeper 
parts  of  the  skin,  or  in  the  subcutaneous  tissues,  is  diag- 
nostic of  epithelioma,  for  no  such  formations  exist  under 
normal  circumstances  in  these  situations. 

Locality. — The  most  common  situations  for  epithelio- 
mata  are  the  junctions  of  mucous  and  cutaneous  surfaces. 
They  occur  on  the  lips  (usually  the  lower  lip)  and  other 
parts  of  the  face,  the  tongue,  the  larynx,  the  oesophagus, 
and  the  anus ;  on  the  penis,  the  scrotum,  the  vulva,  the  os 
uteri ;  more  rarely  on  the  skin  of  the  extremities  or  trunk, 
especially  in  the  site  of  old  scars,  ulcers,  or  sinuses,  and  in 
the  bladder. 

Clinical  characters. — Epithelioma  is  essentially  a 
disease  of  late  life,  and  is  seldom  seen  before  the  age  of 
forty.  It  commences  as  a  warty  or  papillated  growth, 
which  increases  rapidly  and  infiltrates  the  tissues  amongst 
which  it  develops.  The  tumour  ulcerates  early,  the  ulcer 
having  a  foul,  sloughy  base  and  raised  indurated  edges 
formed  of  that  part  of  the  epithelioma  which  has  not  yet 
become  involved  in  the  ulcerative  process.  The  destruction 
of  tissue  is  at  times  very  great,  and  is  accompanied  by  much 
pain.  The  neighbouring  lymphatic  glands  are  early  affected, 
and  in  them  the  epithelioma  runs  a  course  precisely  similar 
to  that  of  the  primary  tumour.  The  masses  of  growth  in 
the  glands  commonly  attain  a  much  greater  size  than  does 
the  original  tumour,  and  not  infrequently  suppurate. 
Secondary  growths  in  the  viscera  are  not  common,  although 
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they  do  occur,  and  death  generally  results  from  direct  exten- 
sion to  important  structures,  and  from  exhaustion  caused  by 
pain  and  by  discharge  of  blood  and  pus. 

It  should  be  mentioned  that,  in  addition  to  the  squamous- 
celled  carcinomata,  epitheliomata  composed  of  columnar  cells 
<^row  from  the  mucous  membrane  of  the  nose  and  antrum. 

Cystic  Epithelioma  is  a  rare  variety  of  the  disease 
which  occurs  in  the  neck.  These  growths  almost  certainly 
originate  from  the  epithelium  of  one  of  the  branchial  clefts, 
ajid  are  characterised  by  their  deeply-seated  situation  and 
by  the  presence  of  large  collections  of  blood-stained  serum 
in  their  interiors.    They  simulate  abscesses  and  run  a  rapid 


course. 


RODEKTT  VIiCER. 

A  rodent  ulcer  is  a  tumour  composed  of  epithelial  cells, 
and  is  developed  in  the   derma,  apparently  from  the 

Fig.  36. 


Rodent  Ulcer  from  the  Face.  The  surface  epithehum  has 
not  proliferated,  and,  beneath  it,  the  derma  and  subcutaneous 
tissue  are  infiltrated  with  an  irregular  growth  of  small  round 
and  oval  cells.    (Crouch  :  h  inch.) 


glandular  structures,  such  as  the  sebaceous  glands,  or  the 
hail'  follicles,  which  are  found  in  this  situation.    It  thus 
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differs  in  its  origin  from  epithelioma,  which  is  essentially  an 
ingiowth  of  the  surface  epithelium.  The  exact  site  of  its 
origin  is  still  not  definitely  settled,  but  it  is  commonly 
believed  to  spring  from  the  sebaceous  glands,  although  some 
pathologists  refer  its  development  to  the  hair  follicles. 
There  is  no  proof  that  it  originates  in  the  sweat  glands. 

The  cell-growth  invades  the  tissues  in  the  form  of  large 
flask-shaped  or  irregular  ingrowths,  frequently  separated 

Fig.  37. 


Rodent  Ulcer  with  sharp-cut  edges  and  very  little  new  growth. 

from  each  other  by  several  normal  papillae  and  interpapillary 
processes.  The  cells  themselves  are  small  and  round,  being 
usually  not  more  than  one-third  as  large  as  those  forming 
the  epitheliomata,  and,  unlike  the  latter,  they  do  not  become 
horny  or  show  any  tendency  to  keratinoid  changes.  They 
show  a  great  tendency  to  become  vacuolated,  and  thus  form 
spaces  in  the  centre  of  the  ingrowing  inass.  In  most 
specimens  there  are  no  cell-nests,  and  these,  when  present, 
are  very  small,  ill-developed,  and  sparsely  scattered.  The 
epidermis  is  infiltrated  from  below,  and  being  destroyed 
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after  a  time,  allows  of  the  protrusion  of  the  cell-growth,  an 
event  which  is  followed  by  ulceration  or  disintegration,  as 
in  the  case  of  epithelioma. 

Locality.— Rodent  ulcer  is  almost  limited  to  the  face, 
and  is  most  common  on  the  side  of  the  nose,  at  the  inner 
angle  of  the  orbit,  on  the  forehead,  and  the  prominence  of 
the  malar  bone.    It  is  rare  on  the  hps  and  chin.    It  never 


Fig.  38. 


Rodent  Ulcer  with  raised,  rounded  edges,  and  a  considerable 
amount  of  new  growth. 

occurs  on  the  extremities,  but  occasionally  grows  on  the 
neck  and  trunk. 

Clinical  characters. — Rodent  ulcer  is  seldom  seen 
before  the  age  of  thirty-five  or  forty,  but  may  develop  as 
early  as  the  period  of  puberty.  It  commences  as  a  small 
pimple  covered  by  smooth  thinned  epidermis,  which  is  never 
papillated  like  a  wart,  and  the  centre  of  which,  in  time, 
ulcerates ;  the  growth  of  the  pimple  and  the  spread  of  the 
ulceration  progress  with  about  equal  rapidity,  so  that  at  no 
time  is  there  any  large  amount  of  new  growth.  Frequently 
the  ulceration  heals  in  one  place  whilst  it  extends  in  another ; 
but  the  scar  which  forms  is  not  stable,  and  soon  again 
breaks  down. 
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The  growth  of  these  tumours  is  essentially  slow,  though 
the  rate  of  growth  differs  somewhat  in  different  cases.  An 
ulcer  as  large  as  a  sixpence  is  often  found  to  be  a  year  or 
more  old.  When  fully  developed,  a  rodent  ulcer  is  a 
flattened  growth  of  an  irregular  shape,  with  a  grey,  smooth, 
and  glazed  base,  devoid  of  healthy  granulations,  and  dis- 
charging thin  watery  pus.  In  parts  a  little  ill-formed 
scar  tissue  may  be  seen,  and  the  surface  is  often  covered  by 
a  scab.  The  edges  are  sometimes  sharply  cut  and  not 
raised,  but  more  frequently  are  both  raised  and  indurated. 
They  are  never  papillated  or  warty  like  the  edges  of  many 
epitheliomata,  but,  even  when  considerably  raised,  present  a 
smooth,  rolled  appearance,  the  epithelium  covering  them 
being  thinned  and  bluish.  The  lymphatic  glands  are  never 
affected  by  secondary  tumours,  and  the  viscera  remain 
throughout  free  from  disseminated  growths.  Although 
large  portions  of  the  face  are  commonly  destroyed,  rodent 
ulcer  is  so  slow  in  its  progress  that  the  patient  often  dies 
from  old  age  or  intercurrent  disease  before  the  tumom- 
reaches  a  vital  part,  such  as  the  brain.  In  some  cases  the 
whole  of  the  lips,  nose,  eyes,  and  mouth  are  destroyed  before 
death  occurs. 

SPHEROZDAIi-CZ:iiIiX:i>  CARCZN'OMii. 

The  spheroidal-celled  carcinomata  are  subdivided  into 
three  groups:  (i)  Scirrhous;  (2)  Encephaloid ;  (3)  Colloid. 

Scirrhous  carcinoma. — To  the  naked  eye  a  scirrhous 
carcinoma  appears  as  a  white,  fibrous  mass  very  firm  and 
dense,  cutting  with  a  peculiar  grating  or  creaking  sensation, 
concave  on  section,  and  with  an  irregular  margin.  The 
tumour  is  not  encapsuled,  and  at  its  edge  may  be  seen  small 
masses  of  fat,  or  other  normal  tissues  which  are  being 
infiltrated  by  the  growth,  and  which  have,  as  it  were,  been 
entangled  by  it,  preparatory  to  being  absorbed.  The  soft 
parts  around  the  cancerous  growth  are  puckered  and  drawn 
towards  the  tumour  by  the  contraction  of  the  branching 
processes  which  extend  from  the  viiargins  of  the  latter. 
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Examined  microscopically,  a  scirrhous  carcinoma  is  found 
to  consist  of  sphei-oidal  epithelial  cells  lying  in  a  stroma 
composed  of  interlacing  bands  of  fibres,  and  containing  a 
varying  proportion  of  connective-tissue  cells.  The  alveoli 
or  spaces,  enclosed  by  these  bands  are  very  irregular  in  shape 
and  size,  and  are  smaller  in  the  more  central  parts  of  the 
growth  than  at  its  periphery.  The  epithelial  cells,  though 
generally  spheroidal,  vary  a  good  deal  in  shape  and  size, 
being  larger  and  more  fully  developed  where  the  alveoli  are 


Fig.  39. 


Scirrhous  Carcinoma  of  the  Breast.    (Crouch  :  ^  inch.) 

large,  whilst  in  the  most  central  parts  of  the  growth  they 
may  often  be  seen  to  contain  fatty  granules.  Some  of  the 
alveoli  contain  as  many  as  thirty  or  forty  cells  or  more, 
although  in  other  portions  of  the  growth  the  latter  lie  in 
groups  of  but  two  or  three,  or  in  single  file  amidst  the 
bundles  of  connective  tissue. 

Secondary  changes  in  scirrhous  carcinomata  are  of 
common  occurrence,  for,  in  addition  to  ulcerating  when 
they  reach  a  surface,  they  are  liable  to  undergo  fatty 
degeneration  in  their  more  central  parts  or  to  become  the 
seat  of  blood  extravasations  and  cysts.  Most  rarely 
suppuration  occurs,  and  pus  is  formed  in  the  substance  of 
the  tumour. 

N 
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Locality. — By  far  the  most  common  seat  of  scirrhous 
carcinoma  is  the  female  breast,  but  this  variety  of  cancer  is 
also  found  in  the  uterus,  oesophagus,  stomach,  prostate, 
and  skin. 

Clinical  characters. — Scirrhous  cancer  is  most  common 
in  women  after  the  age  of  forty.  It  commences  as  a  firm 
knotty  lump  which  is  at  first  painless,  and  may  thus  attain 
a  considerable  size  before  attracting  attention.  When  fully 
developed  the  surface  of  the  tumour  is  irregular,  nodular, 
and  very  hard,  sometimes  feeling  like  a  mass  of  cartilage. 
Though  at  first  movable,  the  growth  soon  contracts  adhesions, 
and  causes  puckering  and  retraction  of  the  skin  and  adjacent 
parts.  The  rapidity  of  growth  varies  much  in  different 
localities,  and  in  the  same  locality  in  different  patients. 
After  a  variable  time  the  skin  or  mucous  membrane  cover- 
ing the  tumour  becomes  involved,  and  a  sloughing  mass 
protrudes,  from  which  both  pus  and  blood  are  discharged. 
The  lymphatic  glands  in  the  neighbourhood  are  early 
affected  by  secondary  deposits,  and,  as  time  goes  on,  the 
thoracic  and  abdominal  viscera,  and  more  rarely  the  bones, 
become  the  seats  of  disseminated  growths. 

Encephaloid  carcinoma. — This  variety  of  the  spher- 
oidal-celled cancers  is  of  much  more  rare  occurrence  than 
the  scirrhous  growths.  To  the  naked  eye  an  encephaloid 
carcinoma  presents  a  soft,  greyish  or  dirty- white,  brain-like 
mass,  mottled  in  places  by  hsemorrhages,  frequently  con- 
taining cysts,  and  readily  reduced  to  a  pulp  by  slight 
pressure.    It  is  nowhere  encapsuled. 

Microscopically  examined,  an  encephaloid  carcinoma  con- 
sists of  a  fibrous  stroma  enclosing  alveoli  in  which  are 
contained  spheroidal  epithelial  cells.  The  alveoli  are  larger 
and  more  regular  in  size  than  in  scirrhous  cancer,  and  their 
walls  are  much  more  delicate,  being  composed  of  finely 
fibriUated  connective  tissue  instead  of  the  dense  fibrous 
stroma  of  the  scirrhous  tumours.  The  epithehal  cells  con- 
tained in  the  alveoli  constitute  by  far  the  greater  portion  of 
the  growth.    They  are  large  and  round,  with  definite  nuclei, 
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and  well-developed  cell-bodies;  they  often  contain  much 
granular  matter  and  many  nucleoli. 

Locality. — The  female  breast,  testis,  stomach,  bladder, 
and  superior  maxilla  are  the  parts  of  the  body  in  which  this 
form  of  tumour  is  found. 

Clinical  characters. — Medullary  cancers  are  soft, 
elastic,  or  semi-fluctuating  swellings,  of  extremely  rapid 
growth,  quickly  involving  the  skin,  readily  fungating, 
causing  early  implication  of  the  glands,  and  disseminating 


Fig.  40. 


Encephaloid  Carcinoma  of  the  Antnim.    (Crouch  :  J  inch.) 

in  the  viscera  with  great  rapidity.  In  many  cases  life  is 
destroyed  within  a  year  of  the  first  appearance  of  the 
original  tumour.  As  many  of  the  round-celled  sarcomata 
were  formerly  included  under  the  medullary  cancers,  these 
latter  growths  are  generally  supposed  to  be  much  more  com- 
mon than  is  really  the  case.  Their  occurrence  is  indeed  of 
considerable  rarity. 

Colloid  cancer. — Colloid  cancer  is  merely  a  variety  of 
scirrhous  or  encephaloid  carcinoma  in  which  the  cells,  and 
in  many  cases  the  stroma,  undergo  colloid  degeneration. 
To  the  naked  eye  a  colloid  carcinoma  presents  an  irregular 
network,  the  spaces  of  which  are  filled  by  a  clear,  jelly-like, 
or  slightly  opalescent,  gelatinous  substance.    The  network 
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is  most  open  and  the  colloid  matter  most  abundant  in 
the  central  or  oldest  portions  of  the  tumour,  whilst  the 
periphery  is  much  like  that  of  a  scirrhous  growth  in  its 
irregular,  infiltrating  edge,  and  nodulated  surface. 

Microscopically  examined,  a  section  shows  the  alveolation 
of  the  matrix  and  the  masses  of  epithelial  cells  common  to 
the  other  varieties  of  carcinoma.  Some  of  the  cells  are  of 
the  same  size  and  shape  as  those  of  the  glandular  tissue 


Fig.  41. 


Section  of  a  Carcinoma  of  the  Breast.  Many  of  the  cells 
are  distended  with  colloid  matter,  and  in  the  lower  part  of  the 
section  is  an  irregular  cavity  caused  by  the  bursting  of  some 
such  cells.    (Crouch  :  ^  inch.) 

from  which  the  growth  springs,  but  others  are  filled  in 
varying  degrees  with  colloid  matter  which  thrusts  the 
nucleus  to  one  side  and  distends  the  cell-body  until  it 
bursts.  By  a  continuance  of  this  process  in  the  other  cells, 
they  are  gradually  destroyed,  and  their  place  taken  by  the 
colloid  substance  which  now  fills  the  alveolus.  The  remains 
of  the  walls  of  the  ruptured  cells  can  often  be  seen  after 
their  contents  have  been  discharged.  In  many  cases  the 
fibrous  matrix  also  undergoes  degenerative  change,  and  the 
fibres  composing  it  swell  up  with  colloid  matter,  whilst  their 
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outlines  become  blurred  and  indistinct.  As  the  walls  of 
the  alveoli  are  thus  destroyed,  the  cavities  of  those  con- 
tiguous to  one  another  become  continuous,  and  thus  in  the 
most  central  or  oldest  portions  of  the  tumour,  as  already- 
stated,  the  network  is  more  open  than  at  the  edges. 

Locality.— Colloid  carcinomata  are  most  common  in  the 
stomach,  but  are  found  also  in  the  breast  and  intestines, 
and  more  rarely  in  other  parts  of  the  body. 

In  their  clinical  characters  these  tumours  do  not 
materially  differ  from  the  scirrhous  cancers,  although  they 
are  not  generally  so  malignant,  growing  more  slowly  and 
seldom  affecting  the  viscera ;  they  require  no  separate 
description. 

The  cylindrical-celled  carcinomata  are  fully  de- 
scribed in  the  chapter  on  "Tumours  of  the  Eectum." 
They  occur  also  in  the  stomach  and  small  intestine. 


CHAPTEE  XXI. 


CYSTS. 

A  CYST  is  a  closed  sac  with  fluid  or  semi-fluid  contents.  The 
following  groups  are  generally  recognised  : — 

1.  Cysts  formed  by  distension  of  pre-existing  tubes  or 

cavities. 

2.  Cysts  of  new  formation. 

3.  Cysts  of  congenital  origin. 

The  cysts  formed  by  distension  of  pre-existing 
tubes  or  cavities  are  the  most  common,  and  are  developed 
in  different  ways.  Thus,  mucous  cysts  are  the  result  of 
some  obstruction  to  the  ducts  of  the  mucous  glands,  and 
sebaceous  cysts  to  a  similar  retention  of  the  products  of 
the  sebaceous  glands,  whilst  cysts  in  the  breasts  or  kidneys 
result  from  retention  of  the  mammary  or  renal  secretion. 
In  other  cases,  again,  the  cysts  are  developed  by  distension 
of  a  cavity  which  normally  has  no  duct  or  outlet.  Thus, 
cysts  of  the  thyroid  gland,  enlarged  bursEe,  vaginal  hydro- 
celes, &c.,  are  the  result  of  an  excessive  secretion  of  fluid 
from  the  epithelial  or  endothelial  cells  of  the  respective 
parts. 

Sebaceous  cysts. — These  are  formed  by  blocking  of 
the  duct  of  a  sebaceous  gland,  most  often  by  dirt,  or  by 
surrounding  inflammation.  They  are  most  common  on  the 
scalp,  face,  neck,  and  shoulders,  and  are  seen  at  all  ages 
after  childhood.  In  size  they  vary  from  that  of  a  pea  to 
that  of  a  hen's  egg.  They  are  situated  in  the  substance  of 
the  skin,  and  the  latter,  in  consequence,  cannot  be  moved 
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freely  over  the  swelling,  whilst  on  the  most  centra,!  portion 
of  the  tumour,  a  small  black  speck,  which  is  the  obstructed 
sebaceous  duct,  can  often  be  distinguished.  When  large, 
the  cyst  extends  into  the  subcutaneous  tissue. 

A  sebaceous  cyst  contains  sebaceous  matter,  the  wall 
of  the  cyst  being  formed  by  the  epithelial  cells  of  the 
secreting  portion  of  the  gland,  arranged  in  numerous 
layers,  and  placed  upon  a  basement  membrane  of  fibrous 
tissue. 

In  some  cases  sebaceous  cysts  become  inflamed  and  sup- 
purate, and  thus  give  rise  to  abscesses  or  ulcers  which  are 
generally  very  slow  to  heal. 

Mucous  cysts  occur  in  connection  with  the  glands  of 
mucous  membrane,  as  do  the  sebaceous  cysts  in  connection 
with  the  glands  of  the  skin.  They  are  formed  by  distension 
of  the  mucous  glands  with  secretion.  They  may  occur  on 
any  mucous  surface,  and  are  commonly  seen  on  the  lips,  the 
tongue,  and  the  vulva. 

Cysts  of  new  formation  develop  in  different  ways. 
Some  result  from  blood  extravasations,  as  do  the  so-called 
"  apoplectic  cysts  "  of  the  brain  and  the  arachnoid  cysts  ; 
others,  like  the  adventitious  bursse,  result  from  the 
accumulation  of  fluid  in  the  lymphatic  spaces  of  the  connec- 
tive tissue,  and  are  commonly  known  as  serous  cysts, 
whilst  a  third  class  are  formed  in  connection  with  foreign 
bodies  {e.g.,  bullets). 

Hydatid  cysts  result  from  the  presence  of  a  parasite 
in  the  tissue.  The  parasite  in  question  is  the  larval  form 
of  the  Tsenia  echinococcus,  a  small  tape-worm  found  in 
dogs  and  wolves.  The  eggs  of  this  worm  are  passed  in  the 
f feces  of  the  animal,  and  obtain  access  to  the  human  body 
through  the  ingestion  of  impure  water,  or  of  watercress  and 
other  such  uncooked  vegetable  matter.  The  membrane 
which  surrounds  the  egg  is  dissolved  in  the  secretions  of  the 
stomach  or  intestines,  and,  the  embryo  being  freed,  passes 
with  the  venous  blood  or  the  lymph  to  other  parts  of  the 
body.    The  liver  is  more  often  affected  by  hydatids  than 
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any  other  organ,  probably  for  the  reason  that  so  much  of 
the  blood  from  the  alimentary  canal  passes  directly 
through  it,  but  hydatid  cysts  may  occur  in  any  tissue  or 
organ.  * 

The  immediate  result  of  the  lodgment  of  an  embryo 
echinococcus  is  such  an  amount  of  irritation  of  the 
surrounding  connective  tissue  that  cell-exudation  and  the 
formation  of  fibrous  tissue  soon  cause  the  parasite  to  be 
enclosed  in  a  fibrous  wall  or  envelope,  which  in  all  cases 
constitutes  the  outermost  layer  of  an  hydatid  cyst.  Within 
this  capsule  lies  the  true  cyst-wall,  in  which  two  layers  may 
be  distinguished.  The  outer  of  these  is  composed  of  a 
homogeneous,  elastic,  laminated  membrane  of  appreciable 
thickness,  to  which  the  name  of  Eciocyst  has  been  applied 
by  Huxley.  It  is  very  vascular,  and  its  vessels  are 
commonly  somewhat  varicose.  Within  this  is  the  Endocyst, 
a  thin,  granulated,  non-elastic  membrane,  from  which  are 
produced  buds,  which  afterwards  develop  into  echinococcus 
heads  or  scolices.  Other  and  smaller  cysts — daughter 
cysts — also  develop  from  the  Lining  membrane,  and  them- 
selves also  produce  scolices. 

Each  scolex  is  about  0-3  mm.  in  length,  but  the  fore-part 
of  the  body  is  not  infrequently  found  withdrawn  or  in- 
vaginated  into  the  hinder-part.  In  its  parenchyma  are 
numerous  round  or  oval  calcareous  particles,  and  its  most 
prominent  anterior  part  or  rostellum  contains  a  ring  of 
calcareous  booklets.  The  hydatid  fluid  which  distends  the 
mother  and  daughter  cysts  alike  is  clear  and  watery  ;  does 
not  coagulate  on  being  heated ;  has  a  specific  gravity 
varying  from  1005  to  1012  ;  is  neutral  or  alkaline  in 
reaction,  and  contains  chloride  of  sodium,  but  no  albumen. 
Examined  under  the  microscope,  the  fluid  is  often  found  to 
contain  some  of  the  above-mentioned  calcareous  booklets. 

If  left  alone,  an  hydatid  cyst  may  increase  in  size  and 
finally  rupture  into  the  surrounding  tissues,  may  suppurate 
or,  the  fluid  being  absorbed,  the  contents  may  become 
converted  into  a  cheesy  or  putty-like  mass,   and  the 
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cyst-wall  be  rolled  up  on  itself  and  remain  encapsuled  in 
the  tissues.  In  some  cases  also  hasmorrhage  occurs,  and 
the  blood  undergoing  degenerative  changes,  the  cyst  may 
be  found  filled  with  chocolate-coloured  fluid,  the  parasite 
having  died. 

Cysts  of  congenital  origin  appear  to  be  formed  by 
inclusion  of  portions  of  epiblast  or  mesoblast  during  the 
process  of  closure  of  the  thoracic,  abdominal,  branchial,  or 
other  cavities. 

Dermoid  cysts  have  a  cyst-wall  formed  of  true  skin, 
with  papilla;,  hair  follicles,  sudoriparous  and  sebaceous 

Fig.  42. 


Section  of  the  Wall  of  a  Dermoid  Cyst  of  the  Ovary, 
showing  large  sebaceous  glands  and  cross  sections  of  hairs. 
(Crouch  :  ^  inch  ) 

glands.  They  are  always  of  congenital  origin,  but  frequently 
do  not  become  noticeable  before  childhood  or  puberty. 
They  contain  sebaceous  matter,  and  increase  in  size  by  the 
constant  secretion  of  the  sebaceous  glands  which  line  the 
cyst-wall,  and  empty  their  contents  into  its  cavity.  More 
rarely  they  contain  bone,  teeth,  &c. — a  cii'cumstance  which 
is  generally  accounted  for  by  the  supposed  inclusion  of 
portions  of  mesoblast  as  well  as  of  epiblast. 

Dermoid  cysts  are  common  at  the  angles  of  the  orbit  and 
in  the  eyelids,  where  they  are  always  found  beneath  the 
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deep  fascia,  the  skin  being  quite  movable  over  them.  They 
also  occur  vrith  some  frequency  in  the  ovary,  and  more 
rarely  in  the  floor  of  the  mouth,  the  middle  line  of  the 
neck,  and  the  testis. 

In  the  neck,  dermoid  cysts  are  also  met  with  in  the  lines 
of  the  branchial  clefts,  and  are  here  called  "  branchial 
cysts."  They  are  formed  in  this  situation  from  the  epi- 
blastic  tissues  lining  the  clefts,  and  are  always  found  beneath 
the  deep  fascia.  In  the  lines  of  the  branchial  clefts  also 
small  cartilaginous  growths  may  develop.  They  have  been 
called  "  accessory  auricles,"  and  are  composed  of  irregular 

Fig.  43. 
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masses  of  hyaline  cartilage,  with  a  little  fibrous  tissue. 
They  are  often  associated  with  branchial  cysts.  (See 
Fig.  43-) 

Further  description  of  dermoid  and  other  congenital  cysts 
will  be  found  in  the  chapters  devoted  to  particular  regions. 
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Cystic  hygroma.— This  name  is  applied  to  certain  cysts 
of  congenital  origin,  which  are  most  often  met  with  in  the 
neck  and  the  axilla ;  they  are  also  named  "  hydrocele  of  the 
neck." 

These  growths  are  generally  seen  in  young  children,  in 
whom  they  form  tense  and  painless  swellings  of  varioiis  sizes. 
In  some  cases  they  grow  rapidly  ;  in  others  they  shrink  and 
dwindle  away.  In  yet  other  cases  they  persist,  but  do  not 
alter  in  size. 

Dissection  shows  either  single  or  multiple  cysts,  generally 
situated  in  the  submaxillary  region,  the  axilla,  or  the  pos- 
terior triangle  of  the  neck.  The  cysts  are  formed  by  a  delicate 
wall  of  connective  tissue,  with  a  smooth  lining  membrane, 
enclosing  clear  serous  fluid,  and  in  some  cases  are  not  sur- 
rounded by  any  solid  new  growth. 

More  often,  however,  around  and  between  the  cysts  is 
some  soft  fibrous  tissue,  very  gelatinous  and  semi-translucent, 
and  not  unlike  Wharton's  jelly  in  a  recently  cut  umbilical 
cord.  The  hygromata  are  in  fact  formed  from  portions  of 
included  mesoblast,  and  are  composed  of  a  loose  connective 
tissue  whose  spaces  are  distended  with  fluid. 

In  solid  tumours,  also,  degeneration  cysts  are  liable 
to  form,  especially  in  the  sarcomata,  enchondromata,  and 
soft  fibromata.  These,  however,  are  not  to  be  included 
amongst  the  true  cystic  tumours. 
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CONTUSIONS. 

A  CONTUSION  is  a  subcutaneous,  lacerated  wound.  The 
various  soft  tissues  are  torn,  and,  the  vessels  being  injured, 
blood  escapes  and  stains  the  neighbouring  parts.  The 
damaged  structures  are  repaired  by  a  process  of  plastic 
inflammation  with  organisation  of  the  inflammatory  pro- 
ducts into  fibrous  tissue  ;  Suppuration  is  rare,  but  occasion- 
ally occurs. 

The  amount  of  the  subcutaneous  haemorrhage  which 
accompanies  a  contusion  depends  on  the  extent  of  the  injury, 
the  resistance  offered  by  the  tissues  to  the  extravasated 
fluid,  and  the  size  of  the  injured  vessels.  In  cases  where  a 
large  area  of  tissue,  not  containing  any  important  vessels, 
has  been  the  seat  of  contusion,  the  haemorrhage  ■will  be 
diffuse,  and  will  result  in  the  production  of  a  general 
ecchymosis,  but  where  the  injury  is  more  localised,  where 
the  tissues  are  lax  and  yielding,  or  where  a  large  vessel  has 
been  torn,  the  eff"used  blood  is  collected  into  a  mass,  and 
forms  a  circumscribed  extravasation,  a  blood-tumour,  or  a 
hsematoma. 

In  the  case  of  a  general  ecchymosis  the  following  changes 
occur  in  the  extravasated  fluid  : — The  blood  clots,  and  the 
fibrin  causes  a  certain  amount  of  induration.  It  is  sub- 
sequently either  replaced  by  a  growth  of  new  fibrous  tissue, 
or,  more  probably,  is  absorbed  by  the  leucocytes,  which  are 
soon  exuded  as  the  result  of  the  injury.    The  serum  and 
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leucocytes  escape  into  the  neighbouring  lymphatics,  and  are 
thus  removed.  The  red  blood-cells  disintegrate,  and  their 
colouring  matter  is  diffused  amongst,  and  stains,  the  sur- 
rounding parts.  The  hajmoglobin  undergoes  a  series  of 
changes,  which  finally  result  in  the  production  of  hsematoidin, 
and  the  colour  of  the  contused  parts  passes  through  various 
hues,  the  last  being  a  pale  lemon  or  citron.  Crystals  of 
hfemotoidin  of  this  latter  tint  may  be  found  for  many  months 
in  the  neighbourhood  of  a  contused  part. 

The  removal  of  the  blood  which  forms  a  "  hsematoma  " 
requires  much  more  time  than  the  disintegration  of  a 
simple  ecchymosis.  The  coagulated  fibrin  surrounds  the 
fluid  portion  of  the  blood,  and  is  itself  surrounded  by  newly 
formed  fibrous  tissue,  which  results  from  the  irritation  of 
the  neighbouring  parts  by  the  mass  of  extravasated  blood. 
New  vessels  are  formed,  and  penetrate  the  dense  wall  which 
encloses  the  serum  and  corpuscles,  and  after  a  time  the 
latter  are  slowly  absorbed.  The  red  blood-cells  disintegrate 
in  the  manner  already  described,  but  their  colouring  matter, 
instead  of  staining  the  tissues,  as  in  a  general  ecchymosis,  is 
diffused  throughout  the  serum  in  which  the  cells  are  sus- 
pended, and  thus  the  fluid  contents  of  the  hsematoma  become 
generally  stained,  and  are  often  of  a  dark  chocolate  or  tarry 
colour.  If  the  serum  is  now  absorbed,  the  fluid  contents 
of  the  blood-cyst  become  thickened  and  inspissated,  but  if 
absorption  does  not  occur,  then  the  hajmoglobin  gradually 
undergoes  a  series  of  changes  which  result  in  its  loss  of 
colour,  the  formation  of  hfematoidin,  and  the  production  of 
a  cyst  which  may  contain  an  almost  clear  fluid.  Such  a 
condition  as  this  is  more  often  seen  in  haemorrhages  into 
the  brain  or  the  arachnoid  cavity  than  elsewhere. 

In  other  cases,  again,  the  swelling  caused  by  the  blood- 
tumour  never  subsides,  and  a  permanent  hard  lump  may 
persist,  which  on  section  is  found  to  be  composed  of  fibrous 
tissue.  The  blood-clot  is  said  to  have  become  organised 
but  the  exact  manner  in  which  this  organisation  takes  place 
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does  not  differ  from  that  about  to  be  described  as  occurring 
in  the  internal  coagula  of  injured  vessels. 

Lastly,  where  the  parts  have  been  so  injured  that  sup- 
puration ensues,  the  extravasated  blood  bends  to  decompose. 
It  becomes  mingled  with  the  products  of  suppuration,  and 


together  with  them  is  discharged. 


CHAPTER  XXIII. 


HaSMORRHAGX:  AND  INJURIES  OF 
VESSEX.S. 

H^MOREHAGE  is  the  escape  of  blood  from  the  vessels  within 
which  it  should  normally  remain.  The  escape  may  be  due 
to  either  disease  or  injury,  but  it  is  with  the  latter  alone 
that  we  are  at  present  concerned. 

If  a  wound  be  inflicted  on  almost  any  part  of  the  body 
bleeding  results,  but  in  the  very  large  majority  of  cases  the 
flow  of  blood  is  arrested  without  recourse  to  any  artificial 
means,  and  it  is  only  when  some  large  vessel  is  opened  or 
the  patient  is  a  "bleeder"  that  death  ensues  from  loss  of 
blood  or  syncope. 

It  is  well  known  that  blood  tends  to  coagulate  when  no 
longer  in  contact  with  the  endothelium  of  a  healthy  vessel, 
and,  where  nothing  but  small  capillaries  and  arterioles  have 
been  wounded,  the  coagulation  of  the  blood  is  alone  suffi- 
cient to  plug  the  apertures  in  the  vessels,  and  to  arrest  the 
flow.  But  where  larger  arteries  have  been  wounded,  and 
the  loss  of  blood  is  great,  changes  occur  in  the  injured 
vessels  themselves  which  help  to  bring  about  what  is  always 
the  final  means  of  stoppage,  namely,  the  coagulation  of  the 
blood. 

If  an  artery  be  cut  across,  it  immediately  retracts  by 
virtue  of  its  elasticity,  and,  by  thus  retracting,  its  bleeding 
orifice  tends  to  be  covered  up  and  compressed  by  the  tissues 
amongst  which  it  is  placed ;  the  flow  of  blood  is  thereby 
diminished,  and  coagulation  is  favoured.  Another  efiect  of 
injury  to  a  vessel  is  contraction.    This  is  not  the  result 
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of  elasticity,  but  of  muscular  action  which  is  brought  into 
play  by  both  the  injury  and  the  exposure  of  the  muscle- 
coat.  So  greatly  is  the  lumen  of  a  vessel  diminished  by 
this  means,  that,  in  small  arteries,  the  blood-flow  may  be 
entirely  arrested  by  it  alone. 

It  has  already  been  said  that  the  whole  artery  retracts 
within  the  surrounding  tissues,  but,  in  addition,  the  internal 
and  middle  coats,  which  are  more  elastic  than  the  outer, 
retract  yet  more,  and  by  curling  in  towards  the  lumen,  still 
further  arrest  the  blood-stream. 

Lastly,  the  more  blood  the  patient  loses  the  more  coagu- 
lable  does  the  remaining  blood  become,  and  the  weaker  is 
the  heart's  action  and  the  blood- stream. 

In  these  various  ways,  therefore,  the  blood-stream  is 
weakened  in  cases  of  wounds  of  large  vessels,  but  it  must  be 
distinctly  borne  in  mind  that  each  and  all  tend  to  one  end, 
namely,  the  coagulation  of  the  blood.  If  the  latter 
did  not  occui-,  all  the  other  events  would  be  useless,  and 
it  is  by  the  formation  of  a  clot  in  the  tissues  outside  the 
wounded  vessels,  the  so-called  "  external  coagolum," 
that  the  bleeding  is  temporarily  arrested. 

This  external  clot  is,  then,  but  a  temporary  expedient ; 
it  is  placed  at  the  end  of  the  bleeding  vessel  until  a  sufficient 
amount  of  time  has  elapsed  for  the  artery  to  be  permanently 
sealed,  and,  by  the  time  this  result  has  been  attained,  the 
external  coagulum  is  undergoing  absorption,  and  is  subse- 
quently entirely  removed. 

The  permanent  occlusion  of  the  injured  vessel  is  accom- 
plished by  a  process  of  plastic  inflammation,  i.e.,  by  an 
exudation  of  inflammatory  products,  and  a  subsequent 
organisation  of  the  latter  into  fibrous  tissue.  Soon  after 
the  external  clot  has  been  formed  and  bleeding  has  ceased, 
the  ordinary  phenomena  of  inflammation  make  their 
appearance  at  the  injured  part,  the  cut  ends  of  the  injured 
vessel  as  well  as  the  surrounding  tissues  become  swollen  and 
more  vascular,  exudation  of  inflammatory  products  results, 
and  within  a  few  hours  the  end  of  the  cut  vessel  may  be 
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found  embedded  in  a  small  mass  of  lymph.  This  lymph 
very  shortly  becomes  vascularised  by  the  formation  of  new 
blood-vessels  from  the  vasa  vasorum  of  the  injured  artery, 
and  finally  undergoes  organisation  into  fibrous  tissue  in  a 
manner  precisely  similar  to  that  which  occurs  in  the  healing 
of  a  wound  by  first  intention.  In  this  way  the  coats  of  the 
artery  become  matted  to  one  another  and  to  the  sheath, 
and  the  whole  end  of  the  cut  vessel  is  plugged  by  a  firm 
mass  of  fibrous  tissue  continuous  with  the  scar  tissue  of  the 
wounded  cutaneous  surface. 

At  the  same  time  that  these  changes  are  in  progress,  the 
blood  in  the  injured  vessel  also  clots,  and  the  clotting 
extends  a  little  way  up  from  the  seat  of  injury,  never 
reaching  beyond  the  origin  of  the  first  large  branch  given 
off  above  the  wound.  This  clot,  in  contradistinction  to  that 
outside  the  vessel,  is  called  the  internal  coagulum,  and 
much  more  importance  has  been  attached  to  it  as  a  means 
of  permanent  occlusion  than  it  deserves.  The  internal 
coagulum  owes  its  origin  to  either  the  stopping  of  the 
blood-stream  or  to  the  proximity  of  the  inflammatory 
exudation,  for  blood  always  tends  to  clot  where  the  tissues 
are  inflamed.  The  following  changes  occur  in  the  clot  after 
its  formation : — 

At  first  it  is  of  a  dark-red  colour,  and  not  at  all  adherent 
to  the  vessel- wall.  In  a  few  days  it  becomes  of  a  lighter 
hue,  and  adherent  to  the  artery;  gradually  it  becomes 
white  and  firm,  and  in  the  process  shrivels  in  all  its 
diameters.  Finally,  it  becomes  in  part  detached  from  the 
walls  of  the  artery,  and  remains  attached  by  its  base 
alone  to  the  fibrous  tissue,  which  by  this  time  plugs  the  end 
of  the  vessel. 

If  sections  be  made  of  the  clot  and  of  the  artery  which 
contains  it  during  this  process  of  organisation,  the  following 
changes  will  be  observed  : — 

At  first  the  section  shows  nothing  but  red  blood- cells 
entangled  in  a  network  of  fibrin.  Within  a  day  or  two 
these  red  blood-cells  have  all  disintegrated,  and  connective* 
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tissue  cells  in  greatly  increased  numbers  are  now  seen. 
By  the  third  or  fourth  day  newly  formed  vessels  penetrate 
into  the  clot  from  the  vascularised  lymph  at  the  seat  of 
injury,  and  supply  the  cell-growth  with  nourishment. 
By  the  eighth  or  tenth  day  the  whole  clot  is  formed  of 
new  cells,  which  have  displaced  and  destroyed  the  original 
clot  and  its  red  blood-cells,  and  are  already  undergoing 
organisation  into  fibrous  tissue.  The  newly  formed  vessels 
now  shrink  and  disappear,  the  young  fibrous  tissue  of  the 
clot  also  shrinks,  and,  finally,  a  firm  fibrous  plug  is  all  that 
remains  of  the  internal  coagulum. 

Of  what  use,  then,  is  the  intei-nal  clot  ?  It  acts  as  a 
bufier,  and  prevents  the  rush  of  blood,  which  would  other- 
wise tend  to  wash  away  the  exuded  lymph  from  the  cut  end 
of  the  vessel.  It  further  tends  to  act  as  a  permanent  plug, 
and  although  of  itself  it  would  be  quite  insufficient  to  stop 
the  forcible  blood-stream  in  a  large  vessel,  it  is  yet  of  some 
service  in  this  respect. 

CONTUSZOir   OF  ARTERIES. 

Contusions  of  arteries  may  either  set  up  inflammatory 
changes  in  the  vessel  without  any  definite  injury  being 
produced,  or  may  cause  a  laceration  of  the  internal  and 
middle  coats  without  tearing  the  extei-nal  coat  or  the  sheath. 
In  the  latter  case  the  effects  of  the  contusion  are  precisely 
the  same  as  those  produced  by  the  application  of  a  ligature, 
and  the  inner  coats  alone  give  way,  on  account  of  their 
more  brittle  nature.  The  torn  coats  curl  in  towards  the 
lumen,  and  obstruct  the  blood-stream.  Very  soon  after  the 
injury,  coagulation  of  the  blood  commences  at  the  injured 
spot,  and  the  artery  is  gradually  occluded  both  by  the 
coagulated  blood,  and  later  on  by  the  formation  of  fibrous 
tissue  produced  for  the  repair  of  the  damaged  vessel.  The 
condition  of  the  limb  below  the  seat  of  injury  is  exactly  the 
same  as  it  would  be  after  ligature— cold,  white  and  pulse 
less.  If  the  collateral  circulation  be  sufficient  to  keep  it 
alive,  all  will  go  Well ;  if  not,  gangrene  will  ensue.  Un- 
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fortunately,  however,  cases  of  partial  laceration  of  an  artery 
are  seldom  uncomplicated.  The  injury  which  damages 
the  vessel  is  very  hkely  to  implicate  its  accompanying 
veins,  and,  if  the  circulation  in  the  latter  be  also  arrested, 
the  chance  of  the  occurrence  of  gangrene  is  greatly  in- 
creased. 

RUPTURZ:   OF  ARTERIES. 

Complete  subcutaneous  rupture  of  a  large  artery  is  an 
accident  of  rare  occurrence,  and  is  more  frequently  seen  in 
the  popliteal  and  bi-achial  than  in  any  other  vessel.  The 
immediate  result  of  complete  rupture  is  the  rapid  extrava- 
sation of  blood  into  the  neighbouring  soft  tissues.  Forcibly 
driven  by  the  heart's  action,  the  blood  may  be  propelled  to 
considerable  distances  along  the  fascial  planes,  and  the 
whole  limb  becomes  livid,  swollen,  pulseless,  and  cold.  At 
first  the  swelling  situated  over  the  injured  vessel  pulsates, 
but  as  the  parts  become  more  and  more  filled  with  coagu- 
lated blood,  it  is  impossible  for  the  heart  to  distend  them 
further,  and  pulsation  ceases.  If  nothing  be  done,  gangrene 
will  ensue,  not  only  because  the  arterial  flow  is  interfered 
with,  but  also  because  the  extravasated  blood  causes 
pressure  on  the  veins,  and  so  prevents  the  return  of  the 
venous  blood.  It  is  of  the  utmost  practical  importance  to 
recognise  this  latter  fact,  for  if  any  attempt  were  made  to 
treat  the  case  by  ligature  of  the  artery  above,  as  though  it 
were  one  in  which  the  efi'used  blood  was  in  a  definite  sac, 
gangrene  would  inevitably  ensue. 

TRAUnXATZC  AN-ETTRYSIVI. 

A  traumatic  aneurysm  is  a  "tumour  containing  blood 
communicating  with  the  cavity  of  an  artery,"  and  resulting 
from  an  injury. 

Traumatic  aneurysms  may  be  caused  either  by  open 
wounds  or  by  subcutaneous  lacerations  of  an  artery.  In 
the  former  case  the  vessel  is  usually  opened  by  a  puncture 
with  a  sharp  instrument,  which  is  at  once  withdrawn; 
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haemorrhage  iminecliately  ensues,  but  is  arrested  by  pres- 
sure. The  pressure,  although  sufficient  to  prevent  the 
egress  of  blood  from  the  skin-wound,  does  not  suffice  to 
prevent  it  from  slowly  leaking  out  of  the  wounded  artery. 
A  collection  of  blood  is  thus  formed  in  the  surrounding 
tissues,  and  these,  being  irritated  by  its  presence,  become 
matted  and  condensed  by  fibrous  tissue.  By  this  condensa- 
tion, the  further  extravasation  of  blood  is  prevented,  and 
an  "aneurysmal  sac"  is  formed,  which  soon  becomes 
thickened  and  strengthened  by  coagulation  of  some  of  the 
blood  within  it.  It  is  immaterial  whether  tlie  original 
htemorrhage  be  arrested  by  artificial  pressure  or  by  the 
resistance  oflfered  to  the  escape  of  blood  by  the  muscles  and 
fasciae  through  which  it  flows. 

In  other  cases  an  artery  is  subcutaneously  torn  or  other- 
wise injiu-ed  without  any  skin-wound  being  caused — e.g.,  in 
fractures  or  dislocations,  as  well  as,  more  rarely,  in  simple 
contusions.  Under  these  circumstances,  as  in  punctured 
wounds,  the  resistance  ofi'ered  by  the  surrounding  parts 
is  often  sufficient  to  prevent  a  wide  extravasation  of  the 
blood,  and  the  latter  becomes  limited  by  condensation 
of  the  soft  parts,  and  by  clot,  in  the  same  way  as  in  the 
former  case. 

Another  mode  of  formation  of  traumatic  aneurysm  has 
been  described,  but  is  of  somewhat  doubtful  occurrence.  In 
punctured  wounds  of  arteries  which  have  healed,  the  result- 
ing scar  is  supposed  to  become  distended  by  the  blood- 
pressure,  and  an  aneurysmal  sac  is  thus  formed  by  dilatation 
of  the  vessel  at  the  seat  of  injury. 

The  limitation  of  the  flow  of  blood  by  the  formation  of  the 
sac  is  to  be  regarded  as  the  first  step  towards  the  heahng  of 
the  injured  artery.  If  no  sac  were  formed,  gangrene  would 
ensue,  but,  the  escape  of  blood  having  once  been  limited, 
the  tendency  to  a  natui-al  cure  is  very  considerable,  and  any 
aid  afforded  by  rest  and  artificial  pressure  is  most  likely  to 
bring  about  a  gradual  filling  up  of  the  sac  by  the  deposit 
of  laminated  fibrin  from  the  flowing  blood,  and  to  result  in 
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the  subsequent  occlusion  of  the  injured  vessel.  In  other 
cases  the  aneurysm  increases,  and  by  its  pressure  on  the 
vessels  may  lead  to  gangrene  of  the  limb.  The  same  result 
may  also  be  brought  about  by  the  giving  way  of  the  sac  and 
the  escape  of  its  contained  blood  into  the  neighbouring 
parts. 

ARTERIO-VEirOUS  ANETTRYSM. 

An  arterio -venous  aneurysm  is  an  abnormal  communica- 
tion between  an  artery  and  a  vein.  There  are  two  varieties. 
In  the  one,  the  communication  between  the  two  vessels  is 
direct ;  in  the  other,  the  blood  passes  through  an  aneurysmal 
sac  placed  between  the  communicating  trunks.  The  first 
variety  is  called  an  aneurysmal  varix;  the  second  a 
varicose  aneurysm. 

Arterio-venous  aneurysms  are  usually  the  result  of 
punctured  wounds.  They  are  generally  situated  on  the 
limbs,  and  the  communicating  vessels  are  most  frequently, 
in  the  case  of  the  upper  extremity,  the  brachial  artery  and 
the  median  basilic  vein ;  in  the  lower  extremity,  the  super- 
ficial femoral  artery  and  its  accompanying  vein. 

They  are  produced  as  follows : — A  puncture  is  made  by 
some  sharp,  nai-row  instrument,  which  passes  through  one 
vessel  and  opens  the  other.  External  haemorrhage  is 
arrested  either  by  artificial  means  or  else  by  the  resistance 
ofiered  by  the  siu-rounding  parts.  The  blood  flows  in  the 
direction  of  the  least  resistance,  and  this  in  the  case  of  the 
artery  is  frequently  into  the  wounded  vein.  In  many 
instances  the  wounded  vessels  become  adherent  by  the 
inflammatory  eflfusion  which  is  poured  out  for  their  repair, 
and  the  blood  continues  to  pass  directly  from  the  one  into 
the  other — aneurysmal  varix. 

In  other  cases  the  extravasated  blood  separates  the 
vessels  from  one  another,  and  a  ti-aumatic  aneurysm  is 
formed  between  the  artery  and  the  vein ;  through  this  the 
blood  circulates  in  its  transit  between  the  vessels — varicose 
aneurysm.     Occasionally  the  arterial  blood  escapes  not 
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only  into  the  vein,  but  also  into  the  surrounding  tissues. 
The  quantity  effused  may  be  sufficiently  great  to  endanger 
the  vitality  of  the  limb. 

More  rarely,  arterio-venous  aneurysms  are  formed 
independently  of  injury,  and  sometimes  result  from  the 
opening  of  an  ordinary  pathological  aneurysm  into  a 
neighbouring  vein. 

The  two  forms  of  arterio-venous  aneurysm  are  not  equally 
serious.  An  aneurysmal  varix  often  does  not  tend  to  increase 
in  size,  whilst  a  varicose  anevirysm  pursues  the  course  of  any 
untreated  aneurysm,  and  tends  to  increase. 

In  either  case,  the  veins  below  the  communication 
become  tortuous,  distended,  and  thickened,  whilst  the 
arteries  above  it  tend  to  become,  not  only  dilated,  but 
thinned  to  such  an  extent  that  their  ligature,  if  attempted 
after  the  lapse  of  years,  is  extremely  likely  to  be  followed 
by  secondary  hjemorrhage.  The  distended  veins  pulsate 
almost  as  forcibly  as  do  arteries,  and  the  finger  placed  upon 
them  at  once  detects  a  well-marked  thriU.  Over  the  seat 
of  communication,  a  loud,  continuous,  humming  bruit  is 
always  heard,  which  may  be  pr6pagated  for  a  considerable 
distance  along  the  limb. 

The  chief  danger  of  arterio-venous  aneurysm  is  rupture 
and  haemorrhage.  In  some  cases,  independently  of  such 
an  accident,  the  use  of  the  limb  is  much  interfered  with. 

'Oir  THE  CHAITGES  FROSTJCEB  Zlf  THE  VESSEZiS 
BV  THE  VABXOUS  IVIETHOSS  EIVIPIiOVEI>  FOR 
THE  A.BREST  OF  HEMORRHAGE. 

All  the  methods  of  treatment  employed  for  the  arrest  of 
hfemorrhage  aim  at  one  object,  namely,  its  temporary  arrest. 
By  none  of  them  can  the  vessel  be  permanently  occluded  ; 
the  most  that  ligature,  torsion,  acupressure,  &c.,  can  do  is 
to  take  the  place  of  the  external  clot,  and  arrest  the 
hfemorrhage  for  a  sufficient  length  of  time  to  allow  of  the 
permanent  closure  of  the  injured  artery. 

Pressure  acts  mechanically,  by  obliterating  the  lumen  of 


LIGATURE.  215 

the  injured  vessel,  and  so  preventing  the  further  escape  of 
blood. 

Acupressure  is  only  another  means  of  applying 
pressure. 

Styptics  induce  the  formation  of  an  external  clot. 

Cold  causes  contraction  of  the  cut  artery  and  a  narrow- 
ing of  its  lumen. 

Ligature. — "When  a  round  ligature  is  applied  to  a 
veFsel  and  tightly  tied,  the  internal  and  middle  coats,  being 

Fig.  45.  Fig.  46. 


Artery  filled  with  an     fice  sealed  by  fibrous 
Internal  Clot.  tissue. 


brittle,  are  cut  across,  and  the  external  one,  being  tough 
and  resistant,  is  drawn  in  by  the  ligature  and  obstructs  the 
flow  of  blood.  The  material  of  which  the  ligature  is 
composed  exercises  no  influence  on  the  behaviour  of  the 
vessel  which  is  tied,  but  the  width  of  the  ligature  is  of 
importance.  If  it  is  round  and  narrow,  the  inner  coats  are 
certain  to  be  cleanly  cut.  If  broad  and  flat,  the  coats  may 
not  be  cut  at  all,  but  may  all  be  drawn  together,  as  is  the 
external  coat  alone  when  narrow  ligatures  are  used.  The 
permanent  closure  of  the  vessel  by  the  exudation  and 
organisation  of  plastic  lymph,  and  the  formation  and 
organisation  of  an  internal  clot,  does  not  differ  from  the 
process  already  described  in  dealing  with  the  natural  arrest 
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of  hsemorrhage  ;  and  Ballauce  and  Edmunds  have  shown 
that  the  mode  of  occlusion  by  fibrous  tissue  is  the  same 
■whether  the  inner  and  middle  coats  have  been  divided 
by  the  ligature  or  not,  although  the  amount  of  exudation 
and  of  fibrous  tissue  is  less  when  these  coats  have  not  been 
divided  than  when  they  have  been  injured. 

If  the  ligature  be  of  soft  animal  tissue,  such  as  catgut, 
and  further,  if  it  be  aseptic,  it  will  not  act  as  a  foreign 
body  with  respect  to  the  artery  which  it  encircles,  and 
therefore  suppuration  will  not  ensue.  If,  however,  the 
ligatm-e  be  not  rendered  aseptic,  then  so  long  as  it  remains 
in  contact  witb  the  vessel-wall  inflammation  will  continue, 
suppuration  will  ensue,  the  artery-wall  ^will  ulcerate,  and 
gradually  the  ligature  will  cut  through  the  external  coat 
and  be  cast  ofi". 

Torsion. — In  torsion,  the  end  of  the  cut  artery  is  seized 
and  twisted  several  times  transversely  to  its  long  axis.  The 
result  of  this  treatment  is  the  rupture  of  the  internal  and 
middle  coats,  as  by  the  application  of  a  ligature,  and  the 
twisting  up  of  the  external  coat  so  as  to  form  a  sort  of  plug 
at  the  end  of  the  torn  vessel.  Sometimes  this  twisted 
external  coat  sloughs,  on  account  of  the  interference  with 
its  blood-supply,  but  this  is  not  usually  the  case.  The 
permanent  closure  of  the  vessel  occurs  in  the  manner  already 
described. 

RECURBEM'T  ANJ>   SECONDARY  K.a:M:ORRKAGE. 

Bleeding  which  re-commences  after  having  been  once 
arrested  is  called  either  recurrent  or  secondary.  The  term 
recurrent  is  sometimes  limited  to  the  hsemorrhage  which 
occurs  within  twenty-four  hours  of  injury,  but  the  definition 
is  purely  arbitrary.  Secondary  hsemorrhage  is  most  com- 
mon during  the  first  fortnight  after  injury,  but  may  occur 
at  any  time  before  the  wound  is  healed. 

There  are  three  main  causes  of  secondary  hsemorrhage, 
using  the  term  to  include  the  recurrent  variety — first, 
accident;  second,  unhealthy  conditions  of  the  wound; 
third,  disease  of  the  vessels. 
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1.  The  accidental  causes  include  such  things  as  the  use  of 
a  piece  of  bad  ligature,  which  softens  and  gives  way  too 
soon  ;  the  overlooking  of  a  wounded  vessel,  which  does  not 
bleed'  at  the  time  the  wound  is  inflicted,  either  because 
it  contracts  from  exposure,  or  else  because  the  patient  is 
faint ;  the  tying  of  a  ligature  badly,  so  that  the  knots  slip  ; 
an  accidental  contusion  of  the  wounded  part,  and  the  dis- 
placement or  tearing  open  of  recently  formed  clot  or  - 
inflammatory  exudation.  If  in  any  of  these  ways  the 
ligatures  which  have  been  employed  for  the  temporary 
arrest  of  hfemorrhage  are  displaced  before  the  artery  is 
permanently  sealed,  hsemorrhage  will  occur. 

2.  So  long  as  a  wound  is  healthy,  and  is  either  healing  by 
first  intention  or  by  granulation,  there  is  little  fear  of 
secondary  htemorrhage.  The  condition  of  the  wound  may 
be  taken  as  the  index  of  the  conditions  of  the  vessels  and 
their  contained  clots.  If  the  former  is  healing  well,  it  is 
pretty  certain  that  the  ends  of  the  arteries  are  being  firmly 
plugged  by  fibrous  tissue,  and  their  internal  clots  are  under- 
going organisation.  If,  however,  the  wound  is  sloughy  or 
the  seat  of  erysipelas  or  other  infective  inflammation,  then  it 
is  exceedingly  probable  that  reparative  processes  are  not 
pi'Ogressing  favourably  in  the  cut  vessel,  and  that  the  clot 
is  tending  to  disintegrate.  It  is  evident  that  under  these 
circumstances  secondary  haemorrhage  is  likely  to  ensue,  for 
not  only  may  there  be  a  failure  in  the  organisation  of  the 
inflammatory  products,  but  the  ends  of  the  vessels  them- 
selves may  be  involved  in  the  destruction,  and  may  slough 
or  become  so  much  softened  that  the  ligatures  which  encii^cle 
them  may  cut  through.  Further  attempts  at  securing  the 
artery  may  be  thwarted  by  the  fact  that  the  softened  vessels 
will  not  admit  the  application  of  a  ligature,  however  care- 
fully applied. 

3.  A  diseased  condition  of  the  injured  vessels  predisposes 
to  secondary  hsemorrhage  in  two  ways.  First,  when  tied, 
the  ligature  is  liable  to  quickly  cut  its  way  through  the 
softened  wall ;  or,  when  twisted,  the  twisted  end  is  liable  to 
slough.    Secondly,  on  account  of  their  unhealthy  condition, 
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the  reparative  processes  which  ensue  upon  injury,  and  which 
normally  seal  a  healthy  vessel,  are  liable  to  be  themselves 
of  an  unhealthy  nature,  and  the  inflammatory  products 
either  do  not  develop  into  fibrous  tissue  at  all  or  do  so  only 
very  slowly. 

Injuries  of  veins.— Wounds  of  veins  frequently  heal 
without  occlusion  of  the  vessel,  and,  if  clean  cut,  without 
any  apparent  cicatrix,  A  wounded  vein  heals  more  readily 
than  a  wounded  artery,  on  account  of  the  much  more  feeble 
blood-stream  in  it.  The  mode  of  healing  is  identical  with 
that  met  with  in  the  other  soft  tissues,  namely,  by  plastic 
inflammation,  with  a  consequent  exudation  and  subsequent 
development  of  lymph  into  fibrous  tissue. 

AIR  Znr  VEXN-S. 

If  air  be  mingled  with  the  venous  blood,  it  prevents  the 
proper  circulation  of  the  latter  through  the  lungs,  obstructs 
the  right  side  of  the  heart,  and  may  cause  death. 

A  wound  in  a  vein  does  not  permit  the  entrance  of  air 
except  under  certain  conditions.  If  under  ordinary 
circumstances  a  vein  be  incised,  either  the  blood  rapidly 
escapes  from  it  or  the  atmospheric  pressure  causes  its 
collapse.  If,  however,  a  vein  be  held  open— e.^.,  if  in 
removing  a  tumour  traction  be  employed  at  a  time  when  a 
venous  trunk  is  wounded,  and  especially  if  the  wounded 
vein  be  near  to  the  thorax,  and  its  contained  blood  is 
brought  under  the  influence  of  the  suction  produced  by 
deep  inspiration — then  air  is  liable  to  pass  with  the  blood- 
stream to  the  right  side  of  the  heart.  The  entrance  of  air 
is  usually  accompanied  by  a  hissing  or  gurgling  sound,  and 
is  immediately  followed  by  urgent  dyspnoea  and  laboured 
cardiac  action.  Such  an  accident  most  frequently  occmrs  in 
operations  at  the  root  of  the  neck,  where  the  veins  are 
large,  are  close  to  thorax,  and  are  more  or  less  held  open  by 
the  deep  fascia. 
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FRACTURES. 

A  FRACTUEE  is  a  solution  of  continuity  of  a  bone.  If  the 
broken  ends  of  the  bone  are  not  exposed  to  the  external  air 
through  the  medium  of  a  wound,  the  fracture  is  said  to  be 
a  simple  one.  If  the  reverse  is  the  case,  the  fracture  is 
compound. 

A  comminuted  fracture  is  one  in  which  the  bone  is 
broken  into  more  than  two  pieces. 

A  complicated  fracture  is  one  in  which  the  fracture  is 
complicated  by  some  injury  to  important  neighbouring 
structures — e.g.,  the  tearing  of  a  main  artery,  extension 
into  a  neighbouring  joint,  dislocation  of  the  fractured 
bone,  &c. 

Again,  the  direction  in  which  the  line  of  fracture  traverses 
the  bone  supplies  the  means  for  further  classification.  Thus, 
a  transverse  fracture  is  one  in  which  the  bone  is  broken  at 
right  angles  to  its  long  axis ;  an  oblique  fracture,  where 
the  line  of  fracture  is  oblique.  Simple  transverse  fractures 
are  most  common  in  children,  and  are  usually  accompanied 
by  but  little  displacement. 

UNION-   OF   SXnXPIiE  FRACTURES. 

The  fracture  of  a  bone  is  followed  by  extravasation  of 
blood,  as  in  the  case  of  injury  to  any  other  vascular  structure, 
but  here,  as  elsewhere,  this  efiused  blood  takes  no  part  in 
the  healing  of  the  injured  tissue,  and  is  itself  completely 
absoi'bed  in  the  manner  already  described  in  the  chapter  on 
Contusions. 
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The  way  in  which  a  fractured  bone  is  united  differs  in  no 
essential  particular  from  the  healing  of  a  flap  wound  by 
first  intention,  and,  like  the  latter,  is  the  result  of  a  process 
of  plastic  inflammation  set  up  by  the  injury.  Soon  after 
the  fracture,  the  ends  of  the  broken  bone  become  hypercemic, 
exudation  ensues,  new  blood-vessels  form,  and  the  neighbour- 
ing bone  is  softened.  The  medullary  canal,  the  space 
between  the  broken  ends,  the  torn  periosteum,  and  the 
surrounding  soft  tissues  are  thus  filled  with  an  interstitial 
granulation  tissue  of  precisely  the  same  nature  as  that 
which  joins  the  flaps  in  the  case  of  wounds  of  soft  struc- 
tures, but  which  in  the  case  of  bone  is  called  callus. 

In  the  chapter  on  Inflammation  it  has  already  been  said 
that  suppuration  is  caused  either  by  persistent  irritation  or 
else  by  the  presence  of  micro-organisms,  and  in  simple  frac- 
tures neither  of  these  causes  is  usually  found.  Suppuration, 
therefore,  is  scarcely  ever  seen,  and  the  inflammatory 
process  set  up  by  the  injury  stops  short  at  the  production 
of  a  suflScient  amount  of  new  material  to  unite  the  broken 
ends,  and  a  sufficient  softening  of  the  osseous  structure  to 
ensure  their  proper  welding  together. 

Of  the  inflammatory  new  formation,  or  callus,  there  are 
two  varieties  :  the  one  is  called  "  definitive  "  or  per- 
manent ;  the  other,  provisional  or  temporary.  The 
definitive  callus  is  that  which  lies  between  the  fractm-ed 
ends  themselves  ;  the  provisional  is  found  both  within  the 
medullary  canal  and  outside  the  bone,  beneath  and  around 
the  periosteum. 

If  the  callus  be  examined  at  various  times  during  the 
union  of  fractures,  it  will  be  seen  that  it  undergoes  develop- 
ment into  fibrous  tissue  just  as  does  the  granulation  tissue 
in  the  healing  of  soft  parts,  but  in  the  case  of  bone,  on 
account  of  the  influence  exercised  on  all  inflammatory 
products  by  the  mother  tissue,  a  further  development  into 
true  bone  occurs,  in  exactly  the  same  way  as  in  a  wound  of 
a  tendon  the  inflammatory  new  formation,  although  at  first 
only  formed  into  fibrous  tissue,  is  subsequently  developed 
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into  tendon.  Occasionally  in  man,  and  commonly  in 
animals,  the  developing  callus  passes  through  a  cartilaginous 
stage. 

The  amount  of  provisional  callus  that  is  formed  depends 
on  the  amount  of  movement  to  which  the  broken  bone  is 
subjected,  and  this  is  just  what  might  be  expected,  con- 
sidering that  movement  is  likely  to  keep  up  the  inflam^ 


Fig.  48. 


Fig.  47. 


Diagram  of  a  Fracture  under- 
going repair.  A.  E.\ternal  callus 
beneath  the  periosteum.  B.  Inter- 
mediate callus.    C.  Internal  callus. 


A  Fractured  Humerus  three 
weeks  after  injury.  The  external 
and  internal  callus  aie  ossified,  but 
the  intermediate  callus  has  not  yet 
been  developed  into  bone. 


matory  process,  and,  as  a  consequence,  to  increase  the 
amount  of  inflammatory  exudation. 

The  callus  which  is  first  developed  into  bone  is  the  pro- 
visional callus,  and,  in  consequence,  the  broken  ends  become 
fixed  by  a  mass  of  bone  which  encircles  them,  and  by 
another  mass  within,  which,  passing  right  tkrough  the 
medullary  canal  of  each  fragment,  greatly  assists  in  keeping 
the   ends  in   good   apposition.     Where,   however,  this 
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apposition  is  maintained  by  artificial  means,  such  as  splints, 
but  little  provisional  callus  is  produced.  After  some  weeks 
the  definitive  callus  is  formed,  and  from  this  time  that 
which  is  temporary  is  gradually  removed.  Its  total  removal 
is  necessarily  the  work  of  time,  and  the  more  of  it  there  is 
the  longer  its  removal  will  occupy.  In  consequence,  it  is 
sometimes  many  months,  perhaps  a  year  or  more,  before  its 
obliteration  is  complete. 


VKTZOM-   or   COMPOITM-D  FRACTURES. 

A  compound  fracture  may,  and  often  does,  unite  in 
precisely  the  same  way  as  a  simple  fracture.  In  other  cases 
the  process  of  union  is  complicated  by  suppuration. 

Now,  this  is  precisely  what  occurs  in  wounds  of  the  soft 
tissues.  Frequently  the  wound  unites  by  fii-st  intention, 
i.e.,  without  suppuration;  in  other  cases,  suppuration  and 
union  by  granulation  result.  The  cause  of  the  suppuration 
in  the  wounds  of  the  soft  tissues  and  of  bones  is  identical. 
It  is  almost  always  the  result  of  contamination  by  micro- 
organisms. 

If,  therefore,  in  the  case  of  a  compound  fracture  the 
wound  be  closed,  and  heal  by  first  intention,  the  fracture 
will  usually  do  the  same,  and  a  similar  result  may  be 
obtained  by  dressing  the  wounded  sui-face  with  antiseptics 
of  various  kinds,  which  prevent  the  influence  of  septic 
infection. 

.  If,  however,  the  wound  be  not  closed,  and  become  septic, 
then  the  inflammatory  process  will  progress,  an  excess  of 
effusion  will  result,  pus  will  be  formed,  and  the  gi-anulating 
ends  of  the  bones  will  be  exposed.  Union  will  in  time  take 
place,  at  first  in  exactly  the  same  way  as  in  granulating 
wounds  of  the  soft  parts,  namely,  by  the  growing  together 
of  the  two  granulating  surfaces,  and  subsequently  by  the 
formation  of  bone  in  the  young  fibrous  tissue. 

In  some  cases  of  compound  fracture  followed  by  sup- 
puration portions  of  the  bone  die,  or  necrose.  Such  a  result 
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is  most  frequent  when  the  broken  bone  is  comminuted  and 
the  fragments  are  detached  from  their  vascular  connections. 
When  the  bone  dies,  suppuration  always  continues,  and 
union  will  be  delayed  until  the  necrosed  bone  has  been 
separated  and  cast  off.  The  subject  of  necrosis  is  dealt 
with  at  greater  length  in  the  chapter  on  Diseases  of  Bone. 

WOTJ-  UU-IOKT   or  FRACTURED  BONES. 

Occasionally,  fractures  fail  to  unite  by  bone,  and,  although 
the  broken  ends  may  be  more  or  less  fixed  by  fibrous  tissue, 
such  cases  are  spoken  of  as  ununited  fractures. 

The  causes  of  non-union  are  various,  but  may  be  grouped 
.  into  two  main  classes— first,  local ;  second,  constitutional. 
Of  these,  the  former  are  the  more  important,  and  will  be 
first  considered. 

The  local  causes  of  non-union  are  three  :  (i)  want  of 
apposition ;  (2)  want  of  rest ;  (3)  want  of  blood-supply. 

Want  of  apposition  is  probably  the  commonest  cause 
of  non-union.  It  may  be  brought  about  in  various  ways. 
In  many  cases  the  contraction  of  muscles  inserted  into  the 
fractured  bone  separates  the  fragments,  as  is  well  seen  in 
fractures  of  the  coracoid  or  olecranon  processes,  of  the  con- 
dyles of  the  humerus,  of  the  neck  of  the  femur,  &c.  In 
other  instances  portions  of  muscle  may  be  caught  between 
and  keep  apart  the  broken  ends.  In  the  case  of  transverse 
fracture  of  the  patella,  more  causes  than  one  are  in  action, 
for  the  broken  ends  are  separated  both  by  the  contraction 
of  the  quadriceps  extensor,  and  to  a  great  extent  by  the 
effusion  of  fluid  into  the  knee-joint,  which  floats  the  frag- 
ments up  and  keeps  them  apart. 

Want  of  rest  is  of  less  importance  than  want  of  apposi- 
tion, but  it  occasionally  prevents  bony  union.  If  callus  has 
been  formed  and  is  in  process  of  organisation,  there  can  be 
no  doubt  that  the  recently  formed  fibrous  and  osseous  tissue 
may  be  readily  broken  down  by  careless  movement.  It  will, 
however,  be  again  reproduced,  and  it  is  only  when  this 
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breaking  down  has  frequently  occurred  that  bony  union 
fails ;  for,  in  the  large  majority  of  cases  in  which  a  fracture 
remains  ununited  from  want  of  rest,  firm  union  will  rajjidly 
result  from  adequate  surgical  treatment. 

Want  of  blood-supply  is  very  seldom  the  sole  cause 
of  non-union.  In  fractures  of  the  lower  third  of  the 
humerus,  the  comparative  frequency  of  non-union  has  been 
attributed  to  the  fact  that  the  line  of  fracture  traverses  the 
nutrient  artery ;  and  the  failure  of  union  of  intra-capsular 
fractures  of  the  femur  is  also  attributed  to  the  scanty  blood- 
supply  to  the  head  of  the  bone.  It  is  more  probable  that 
the  fracture  of  the  humerus  fails  to  unite  from  want  of 
rest,  and  that  of  the  neck  of  the  femur  from  failure  of 
apposition. 

Interference  with  the  circulation  by  venous  thrombosis  in 
the  neighbourhood  of  the  fractured  bone  is  believed  by 
many  surgeons  to  play  an  important  part  in  the  failure  of 
union  of  fractures.  It  is  certainly  true  that,  in  cases  of 
non-union,  there  is  very  frequently  a  persistent  oedema  of 
the  injured  extremity,  and  it  is  possible,  though  diflficult 
to  prove,  that  the  thrombosis  which  causes  the  oedema  may 
also  prevent  the  union  of  the  fractured  bone. 

Constitutional  causes  of  ununited  fractures. — Of 
all  the  constitutional  diseases  which  tend  to  prevent  union 
of  fractures,  scurvy  is  probably  by  far  the  most  active,  for 
it  would  appear,  from  the  descriptions  of  authors  who  have 
had  opportunities  of  watching  cases  of  scurvy,  that,  so  long 
as  the  patient  is  sufiering  from  this  disease,  fractures  are 
very  likely  to  remain  ununited.  Next  to  scui'vy,  chronic 
nephritis,  in  any  of  its  various  forms,  appears  to  delay 
union  more  eflfectually  than  disease  of  the  other  viscera ; 
and  lastly,  it  may  be  said  that  any  disease  which  induces 
debility,  and  which  perhaps,  in  addition,  causes  an  alteration 
in  the  naturally  healthy  bones  themselves,  will  tend  to  delay, 
if  not  to  prevent,  union.  Causes  such  as  these,  however, 
act  in  a  manner  which  is  very  easy  of  comprehension.  If 
the  patient  be  in  an  enfeebled  condition,  he  is  not  likely  to 
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repair  any  injury  with  rapidity,  and,  in  consequence  of  his 
lowered  vitality,  the  inflammatory  process  does  not  result 
in  the  production  of  a  sufficient  amount  of  callus,  or  a 
sufficient  softening  and  welding  together  of  the  fractured 
bones. 

Changes  in  the  bones  in  ununited  fractures.— 

If  a  fractured  bone  fails  to  unite,  the  broken  ends  may  be 
either  merely  held  in  apposition  by  fibrous  tissue,  or  a  false 
joint  may  be  formed. 

Fig.  49. 


Ball-and-sockat  Joint  formed  after  Intra-capsular 
Fracture  of  the  Neck  of  the  Femur. 


The  inflammatory  effusion,  which  has  been  poured  out 
after  the  injury,  undergoes  organisation  into  bone,  in  some 
parts  at  least,  and,  as  a  result,  the  medvillary  canal  is 
occluded,  and  the  fractu^red  ends  become  rounded  oflf  and 
smooth.  Where  the  fragments  are  widely  separated,  there 
may  either  be  no  uniting  material  at  all,  or  else  it  may  be 
so  thinned  and  stretched  as  to  deserve  the  name  of 
"membranous  union."  Where  the  uniting  medium  is 
stronger  and  denser,  the  union  is  said  to  be  "  fibrous  "  or 
"  ligamentous." 

In  some  instances,  when  the  ends  of  the  fractured  bone 
have  been  placed  in  apposition,  and  move  on  one  another, 
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a  false  joint,  or  pseudarthrosis,  results.  la  such 
cases  the  fragments  ai-e  enclosed  in  a  kind  of  capsule  of 
fibrous  tissue,  the  inner  surface  of  which  becomes,  in  time 
smooth  and  polished,  and  secretes  a  serous  fluid  which 
facilitates  movement.  The  ends  of  the  bones  become 
variously  altered  in  shape  and  adapted  to  one  another, 
but  the  false  joint  is  either  a  simple  hinge  or  else  a  ball- 
and-socket  joint.  The  latter  condition  is  weU  shown  in  the 
accompanying  drawing,  from  a  case  of  ununited  fracture  of 
the  femur. 

When  a  false  joint  has  been  formed,  or  when  the  fractured 
ends  have  become  rounded,  smooth,  and  hard,  union  by  bone 
will  never  occur,  however  long  the  bones  are  kept  in 
apposition  and  at  rest.  The  opportunity  for  union  has 
passed  by,  and  the  chance  has  been  missed.  When  the 
bones  were  softened  by  recent  inflammation  and  embedded 
in  recent  granulation  tissue,  then  was  the  time  for  union  to 
take  place,  but  if,  after  the  inflammatory  products  have 
become  organised  and  the  bones  hardened,  union  has  not 
resulted,  it  can  never  take  place,  unless  by  artificial  means 
fresh  inflammation  is  excited. 

SPOHTTAN-EOVS  PRACTURES. 

"When  a  bone  breaks  from  the  application  of  an  amount  of 
violence  which  would  not  break  a  healthy  bone,  the  fracture 
is  said  to  be  "  spontaneous."  The  violence  may  be  extremely 
slight,  and  almost  unnoticed  by  the  patient.  A  diseased 
state  of  the  osseous  structure  predisposes  to  such  fractm-es. 
The  bone  may  be  simply  in  an  advanced  state  of  senile 
decay  and  degeneration,  or,  on  the  other  hand,  and  much 
more  frequently,  may  be  the  seat  of  a  malignant  tumour. 
Such  a  tumour,  if  primary,  is  sarcomatous,  but  if  secondary, 
it  may  be  carcinomatous.  Thus,  it  is  not  uncommon  to 
meet  with  cases  of  spontaneous  fracture  in  patients  suflering 
from  cancer  of  the  breast,  and  ver}'  often  there  is  no 
history  of  pain  or  swelling  in  the  broken  bone  antecedent 
to  its  spontaneous  fracture.    In  addition  to  these  causes,  it 
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has  recently  been  pointed  out  that  in  tabes  dorsalis  the  bones 
are  sometimes  very  brittle,  and  may  break  spontaneously. 
Both  moUities  ossium  and  rickets  may  cause  the  bones  to 
become  so  much  softened  that  they  break  on  the  application 
of  the  slightest  violence,  and,  more  i-arely,  the  bones  of  a 
limb  which  is  paralysed  or  has  been  kept  at  rest  for  very 
long  become  softened  to  a  similar  extent.  In  spontaneous 
fractures,  failure  of  union  by  bone  is  common,  though  an 
exception  must  be  made  for  the  tabetic  cases,  in  which 
union  is  generally  firm. 

SEPARATION'   OF  EPIPHYSES. 

The  separation  of  an  epiphysis  is  an  accident  which 
necessarily  occurs  only  in  children  and  young  subjects.  In 
this  form  of  injury,  both  the  epiphysis  and  the  epiphysial 
cartilage  are  separated  from  the  diaphysis,  the  epiphysial 
cartilage  itself  being  seldom  torn.  The  injury  is  repaired 
in  the  same  way  as  is  a  fracture,  and  it  is  exceptional  to 
find  that,  as  a  result  of  the  separation  of  the  epiphysis,  the 
subsequent  growth  of  the  bone  is  impeded.  Sometimes, 
however,  growth  is  partially  arrested,  and  the  affected  limb 
may  thus  become  shorter  than  its  fellow. 

Both  congenital  syphilis  and  scurvy  rickets  predispose  to 
separation  of  the  epiphyses. 
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DISX.OCATIOMS. 

The  term  dislocation  simply  implies  a  displacement,  but, 
used  without  any  qualifying  adjective,  is  taken  to  mean  the 
displacement  of  one  articular  surface  from  another  with 
which  it  is  naturally  in  contact. 

Dislocations  are  commonly  the  result  of  violence  applied 
to  a  limb  at  a  distance  from  the  joint  which  is  the  seat  of 
the  displacement.  Thus,  whilst  a  fall  on  the  shoulder  or 
hip  may  cause  a  fracture,  dislocation  of  these  joints  is 
usually  produced  by  violence  applied  to  the  arm  or  leg. 
Dislocations  are  also  caused  by  irregular  muscular  action ; 
e.g.,  the  lower  jaw  is  frequently  displaced  by  a  sudden  con- 
traction of  the  muscles  of  mastication  at  the  time  when  the 
mouth  is  opened,  as  in  the  act  of  yawning  or  laughing. 
The  patients  in  whom  dislocations  are  most  frequently  met 
with  are  young  and  muscular  adults,  for  in  old  people  the 
bones  yield  rather  than  the  ligaments  of  the  articulation, 
and  in  children  the  joints  are  so  supple  that  dislocations 
are  not  readily  produced. 

It  is  evident  that  in  the  production  of  a  dislocation  some 
of  the  soft  structures  around  the  damaged  joint  must  be 
injured,  and  thus  we  find  that  the  capsular  and  other 
ligaments  are  torn,  together  with  the  surrounding  muscles 
and  tendons,  to  a  varying  extent. 

CHANGES  IN   Alff  UNREDUCED  DZSIOCATION". 

If  the  dislocation  be  not  reduced,  certain  changes  occur 
in  the  articular  bone  and  the  surrounding  soft  tissues  which 
are  of  considerable  practical  importance. 
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The  immediate  results  of  the  injury  are  a  synovitis  of  the 
damaged  joint  and  an  efFusion  of  blood  into  it  and  the 
tissues  around  ;  both  of  these  rapidly  subside.  The  torn 
lieamonts,  muscles,  and  tendons  soon  undergo  repair  by 
fibrous  tissue,  and  become  matted  together  by  the  forma- 
tion of  "  adhesions  "  in  such  a  way  that  various  important 
structures,  such  as  vessels  and  nerves,  become  adherent  to 
the  muscles  and  tendons  amongst  which  they  lie,  and  are 
dragged  upon  by  any  force  which  exercises  traction  on  the 
latter.  In  consequence  of  this,  if  violent  efforts  are  made 
to  reduce  the  displaced  boae  after  the  newly  formed 
adhesions  have  become  firm  and  strong,  either  the  vessels 
or  nerves  to  which  they  have  formed  attachments  may  be 
ruptured. 

The  cartilage  of  the  dislocated  bone  undergoes  degener- 
ative changes  which  result  in  its  metamorphosis  into 
fibrous  tissue,  and,  if  it  rests  on  another  bone,  further 
changes  may  ensue  which  terminate  in  the  production  of  a 
false  joint.  Take,  for  instance,  the  case  of  a  subcoracoid 
dislocation  of  the  humerus.  The  head  of  the  latter  bone 
will  gradually  alter  in  shape,  and  become  fiattened,  and  the 
neck  of  the  scapula  on  which  it  rests  will  be  hollowed  out. 
In  each  bone  the  alteration  in  shape  is  the  result  of 
pressure,  for  in  aU  tissues  continuous  pressure  produces 
atrophy.  Around  the  newly  formed  depression  in  the 
scapula  a  rim  of  new  bone  is  then  formed,  for  the  irritation 
produced  by  the  presence  of  the  displaced  humerus  causes 
a  formative  periostitis  in  the  neighbouring  bone.  The  same 
irritation  causes  the  condensation  of  the  neighbouring  soft 
structures,  and  by  this  means  a  fibrous  capsule  is  formed, 
and  the  false  joint  is  thus  completed.  Meantime,  changes 
have  been  in  progress  in  the  glenoid  cavity,  its  cartilage 
has  become  fibrillated,  and  from  its  floor  a  new  growth  of 
fibrous  tissue  springs  which  gradually  completely  fills  the 
cavity  itself. 

At  first  the  patient  has  but  little  use  in  a  limb  one  of  the 
chief  joints  of  which  is  the  seat  of  an  unreduced  dislocation. 
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Gradually,  however,  it  becomes  less  painful  and  stiff,  and 
after  many  months  the  part  is  frequently  restored  to  much 
of  its  former  power,  for  the  muscles  accommodate  themselves 
to  the  altered  relations  of  the  neighbouring  structures,  and 
as  the  new  joint  is  formed,  and  the  inflammation  set  up  by 
the  injury  subsides,  pain  on  movement  slowly  passes  away. 

A  consideration  of  the  changes  just  described  will  show 
at  once  that,  apart  from  the  dangers  of  reduction  of  old 
dislocations,  there  comes  a  time  when  replacement  of  the 
dislocated  bone  is  no  longer  possible,  on  account  of  the 
fixation  of  the  bone  in  its  new  position,  and  the  filling  up  of 
the  articular  cavity  which  it  formerly  occupied. 


CHAPTER  XXVI. 


REPAIR  OF  XKEUSCIii:,  TENDON, 
CARTIIiAGC,  AND  NERVE. 

REPAIR   OF  MUSCIiE. 

Muscle  is  a  tissue  which  in  man  is  practically  never  repro- 
duced, and  in  animals  only  to  a  very  slight  extent,  the  amount 
of  new  muscle  fibres  being  in  any  case  quite  microscopic. 
Consequently,  in  wounds  of  muscle  the  divided  portions  are 
never  united  by  newly  formed  muscle,  but  always  by  fibrous 
tissue,  which  is  produced  in  the  manner  already  described 
in  dealing  with  union  of  wounds.  The  separation  of  the 
divided  muscle  during  the  healing  process  naturally  in- 
fluences the  amount  of  scar  tissue  formed,  and  the  greater 
the  separation  the  more  powerless  is  the  muscle  after 
cicatrisation  has  been  completed.  It  is  therefore  of  import- 
ance to  maintain  as  good  apposition  as  possible  during  the 
healing  of  the  wound. 

REPAIR   OF  TEN'DON'. 

A  divided  tendon  placed  under  favourable  conditions 
unites  by  tendon  in  the  following  manner  : — Plastic  exuda- 
tion takes  place  into  the  tendon-sheath  and  into  the  cut 
ends  of  the  tendon  themselves,  the  exudation  being 
vascularised,  and  subsequently  developed  into  fibrous  tissue, 
in  exactly  the  same  way  as  is  the  granulation  tissue  of  a  flap- 
wound.  After  this  a  further  development  into  tendon  tissue 
occurs,  and  the  previously  irregular  masses  of  fibrous  tissue 
are  gradually  shaped  into  longitudinal  bundles,  with  connec- 
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tive-tissue  cells  placed  between.  Finally,  the  tendon,  which  is 
at  first  adherent  to  its  sheath,  is  gradually  separated,  and 
again  becomes  free  and  movable. 

If  the  ends  of  the  divided  tendon  be  allowed  to  retract 
to  considerable  distances,  or  if  much  suppuration  occurs, 
the  tendon  will  not  unite  as  above  described.  On  the 
contrary,  its  ends  will  become  adherent  to  the  surrounding 
parts;  and  the  use  of  the  muscle  which  is  inserted  into  it 
will  be  lost. 

REPAIR   OF  CARTXI.ACZ:. 

Cartilage,  like  muscle,  is  not  reproduced  in  cases  of  injuiy. 
The  breach  is  repaired  by  fibrous  tissue. 

ZN-JURZES   OF  M-ERVES. 

If  a  nerve  is  divided,  certain  changes  occur  in  both  its 
peripheral  and  proximal  extremities,  and  also  in  the 
structures  to  which  it  is  distributed. 

The  proximal  end  of  the  divided  nerve  becomes 
swollen  and  bulbous,  the  enlargement  continuing  to  increase 
for  several  weeks  after  section.  The  bulb  is  oval  in  shape, 
about  two  or  three  times  as  thick  as  the  divided  nerve- 
trunk,  and  about  twice  as  long  as  it  is  broad.  It  is  tougher 
than  normal  nerve  tissue,  and  adherent  to  the  structures 
amongst  which  it  is  placed.  On  section,  it  presents  a 
fibrous  appearance,  but  bundles  of  nerve  tubules  can  be  seen 
embedded  in  its  substance.  On  microscopical  examination, 
it  is  found  to  consist  of  numerous  young  nerve-fibres  lying 
in  a  matrix  of  fibrous  tissue. 

The  peripheral  end  of  the  divided  nerve  undergoes 
atrophic  and  degenerative  changes  at  the  same  time  that 
the  bulb  is  being  formed.  The  myelin  breaks  up,  collects 
in  globules  in  the  nerve-sheath,  and  is  finally  entirely 
removed.  The  axis-cylinders  disintegrate,  and  in  the 
course  of  a  few  weeks  at  the  latest  are  completely  destroyed. 
As  a  result  of  this  destruction,  the  peripheral  end  of  the 
nerve  is  very  perceptibly  diminished  in  size. 
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The  manner  in  which  a  severed  nerve  unites  is  variously 
described  by  different  authors.  It  is  probable  that  the 
following  description  is  correct. 

After  undergoing  the  degeneration  just  described,  the 
peripheral  end  regenerates.  The  axis-cyclinders  are  first 
formed  from  the  proliferated  nuclei  of  the  sheath  of 
Schwann;  around  these  a  myelin  sheath  is  subsequently 
developed,  and,  if  the  peripheral  end  is  in  contact  with  the 
proximal  extremity,  the  young  nerve  fibres  formed  in  the 
bulb  of  the  latter  unite  with  the  newly  formed  axis-cyclinders 
in  the  lower  end,  and  nerve  functions  are  restored.  It 
must,  however,  be  borne  in  mind  that  union  will  not  occur 
unless  the  divided  extremities  are  maintained  in  close 
contact,  and  as  nerves,  like  all  other  soft  structures,  are  in 
a  state  of  longitudinal  tension,  it  is  usually  necessary  to 
suture  the  cut  ends  in  order  to  maintain  the  necessary 
apposition. 

The  structures  to  which  a  nerve  is  distributed 

suffer  in  various  ways  if  the  latter  is  divided. 

The  skin,  in  addition  to  losing  its  sense  of  touch,  becomes 
glossy  and  shiny,  ulcers  may  appear  at  the  peripheral  parts, 
and  occasionally  small  portions  of  tissue  slough.  In  the 
case  of  the  hand,  painless  whitlows  may  form,  and  the  nails 
may  either  be  cast  off  or  become  fibrous  and  brittle,  with 
exaggerated  curvatures  and  transverse  ridges  and  furrows. 
Immediately  after  section,  and  for  a  time  which  may  extend 
to  two  or  three  weeks,  the  an£e.sthetic  parts  are  hyper- 
vascular  and  warmer  than  natural,  on  account  of  the 
division  of  the  vaso-motor  fibres.  Yery  soon,  however,  this 
condition  gives  way  to  an  abnormal  coldness,  and  the  loss 
of  heat  frequently  amounts  to  five  or  ten  degrees. 

The  joints  supplied  by  the  severed  nerve  are  sometimes 
swollen  and  painful  shortly  after  an  injury ;  later  on,  they 
are  often  partly  anchylosed. 

The  muscles  are  paralysed  from  the  moment  that  the 
nerve  is  divided,  and  undergo  an  extremely  rapid  degenera- 
tion and  atrophy.    Faradic  contractility  is  lost  within  a 


234  TROPHIC  LESIONS. 

few  days,  and  galvanic  irritability  in  fi-om  three  to  six 
weeks.  The  muscle  substance  itself  is  the  seat  of  fatty 
degeneration,  and  within  two  or  three  months  of  the  injury 
the  entire  muscle  is  usually  completely  atrophied. 

Notwithstanding  the  extent  to  which  these  so-called 
"  trophic  "  changes  may  proceed,  a  complete  restoration  of 
function  will  result  if  the  divided  nerve  becomes  united  at 
a  subsequent  period,  and  not  only  will  sensation  be  restored, 
but  atrophied  and  paralysed  muscles  will  be  renovated. 

Division  of  a  nerve  is  not  always  followed  by  degeneration 
of  the  peripheral  end  before  union  takes  place,  and,  in 
animals  at  any  rate,  a  "  union  by  first  intention  "  without 
antecedent  degeneration  has  been  described.  Clinical 
experience  tends  to  show  that,  although  such  union  may, 
and  does  occasionally,  occur  in  man,  it  is  rarely  seen,  and, 
from  the  very  nature  of  the  process,  opportunities  for 
examining  the  recently  joined  nerve  are  very  rarely  forth- 
coming. A  year  or  two  sometimes  elapses  before  sensation 
and  motion  are  restored. 


CHAPTER  XXYII. 


DISEASES  OF  ARTERIES. 
DEGENERATION  AND  ATKEROIMA. 

FRXMARV  FATTV  BEGEM'ZiRATZOIl'. 

Fatty  degeneration  may  be  either  primary,  or  secondary  to 
pre-existing  inflammation.  Primary  fatty  degeneration 
may  affect  any  of  the  coats  of  a  vessel,  but  is  most  common 
in  the  inner  coat.  Here  it  first  attacks  the  endotheHal 
lining,  and  the  cells  of  the  latter  are  gradually  filled  with 
granules  of  fatty  matter  ;  the  diseased  cells  disintegrate  and 
are  cast  off".  The  degenerative  process  sometimes  extends 
over  considerable  areas,  and  is  most  commonly  met  with  in 
the  aorta.  It  may  be  distinguished  from  atheroma  by 
observing  that  the  degeneration  is  limited  to  the  endothelial 
surface,  and  that  the  deeper  parts  of  the  inner  coat  are 
healthy.  When  fatty  degeneration  affects  the  deeper  parts 
of  the  inner  coat  or  the  middle  and  external  coats,  the  whole 
artery  is  liable  to  become  greatly  weakened,  and  where  not 
supported  adequately  by  the  surrounding  tissues,  as  in  the 
brain,  the  diseased  condition  may  lead  to  rupture  and 
hjemorrhage ;  degeneration  of  the  middle  and  outer  coats 
is  most  common  in  the  smaller  arteries  and  arterioles. 
Fatty  degeneration  in  all  its  forms  is  essentially  a  disease  of 
late  life, 

PRZMARV   CAIiCAREOUS  SECENSRATZOM-. 

Calcareous  degeneration  of  an  artery  may  either  be 
secondary  to  pre-existing  inflammation,  or  may  occur 
primarily  in  vessels  otherwise  healthy.    The  subjects  of 
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primary  calcareous  degeneration  are  always  past  middle 
age;  the  vessels  most  frequently  attacked  are  those  of 

medium  size,  especially  the  tibials 
and  the  arteries  at  the  base  of 
the  brain.  The  degeneration 
affects  more  particularly  the 
middle  coat,  and  the  individual 
muscle  fibres  of  the  latter  are  gra- 
dually infiltrated  with  calcareous 
salts.  The  calcifying  process,  fol- 
lowing the  circular  arrangement  of 
the  muscle  fibres,  causes  the  produc- 
tion of  rings  of  calcareous  material 
which  are  very  typical  of  the 
primary  form  of  calcareous  dege- 
neration. After  a  time  both  the 
inner  and  middle  coats  may  become 
similarly  diseased,  and  the  whole 
vessel  may  be  converted  into  a 
rigid  and  brittle  tube.  The  circu- 
lation through  a  calcareous  vessel 
is  necessarily  greatly  impeded, 
and,  occasionally,  thrombosis  may 
occur  from  the  clotting  of  blood  on  the  roughened  inner 
coat. 

Fatty  and  calcareous  degenerations  frequently  co-exist 
in  the  same  artery. 


Primary  Calcareous  De- 
generation of  the  Femoral 
Artery,  showing  the  rings 
of  calcareous  material  which 
are  formed  in  the  muscular 
coat. 


ACUTE  ARTEKXTIS. 

Acute  inflammation  of  arteries  never  occui-s  idiopathically, 
and,  when  it  has  begun,  shows  no  tendency  to  spread.  If 
a  vessel  be  injured,  its  coats  will  inflame,  exudation  will 
follow,  and  the  artery  will  be  occluded  in  the  way  already 
described  in  the  chapter  on  Htemorrhage.  The  most  typical 
examples  of  acute  arteritis,  however,  are  supplied  by  vessels 
lying  in  the  midst  of  suppurating  tissues.  It  is  true  that 
arteries  ofi"er  very  considerable  resistance  to  the  spread  of 
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inflammation,  but,  nevertheless,  tliey  are  frequently  involved 
in  the  process.  The  blood  in  the  inflamed  vessel  clots,  the 
artery-wall  is  softened  by  exudation,  suppuration  follows, 
and  all  the  coats  are  gradually  ulcerated  through.  In  most 
cases  no  htemorrhage  ensues,  for  the  vessel  is  already  full  of 
clot,  and  above  the  seat  of  suppuration  it  is  thickened  by 
plastic  exudation.  In  some  cases,  however,  and  more 
particularly  when  the  inflammatory  process  is  an  infective 
one,  large  portions  of  the  artery  slough,  and  the  clot  being 
soft  and  disintegrating,  and  insufficient  to  arrest  the  flow 
of  blood,  copious  haemorrhage  may  result. 

The  lodgment  of  septic  emboli  in  vessels  is  another  cause 
of  acute  inflammation.  In  cases  of  ulcerative  endocarditis, 
portions  of  fibrin  infiltrated  with  pyogenic  micro-organisms 
are  liable  to  be  detached  and  swept  from  the  aortic  valves 
into  the  blood  stream.  Wherever  they  lodge  they  excite 
a  destructive  inflammation  similar  to  that  which  is  in 
progress  at  the  place  from  ,  which  they  have  been  de- 
rived, and,  in  consequence,  the  wall  of  the  vessel  is 
liable  to  become  either  merely  softened  by  inflammation, 
and  subsequently  dilated,  so  as  to  form  an  aneurysm,  or 
else  penetrated  by  ulceration.  In  some  cases  haemorrhage 
results,  but  in  many  others  the  occlusion  of  the  artery  by 
clot  prevents  the  escape  of  blood. 

Acute  inflammation  of  the  aorta  has  been  described  by 
various  authors.  This  form  of  inflammation,  which  is 
supposed  occasionally  to  follow  typhus  fever,  does  not  result 
in  suppuration.  There  is  said  to  be  a  gelatinous  exudation 
into  the  inner  coat,  the  endothelial  surface  of  which  may  be 
roughened  by  deposit  of  fibrin.  It  is  certainly  of  rare 
occurrence. 

A  spreading  inflammation  of  arteries  resulting  in  their 
occlusion  has  also  been  described  under  the  name  of 
"  obliterative  arteritis."  There  is,  however,  no  good 
evidence  that  arteries  are  thus  aifected  in  the  absence  of 
syphilis,  and  in  the  more  typical  cases  described  under  this 
name  an  exostosis  was  present  which  compressed  the  sub- 
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clavian  artery  and  the  brachial  plexus,  and  probably  caused 
the  interference  with  the  pulse  which  gave  rise  to  the  beUef 
that  the  arteries  were  occluded. 

ATHEROIVXA,    OR   CHROKTZC  ARTERITIS. 

Atheroma  is  not  a  degenerative,  but  an  inflammatory 
process.    A  better  name  for  it  is  chronic  arteritis. 

Speaking  generally,  the  chief  cause  of  chronic  arteritis 
is  increased  blood-pressure.  This  may  be  brought 
about  in  various  ways.  Laborious  occupations,  and  more 
particularly  those  which  call  for  sudden  and  long-continued 
strain,  undoubtedly  tend  to  cause  atheroma,  and  sudden 
strains  are  even  more  likely  to  give  rise  to  trouble  in  those 
who  usually  lead  a  quiet  and  sedentary  life,  and  who  for 
short  periods  only,  and  at  long  intervals,  follow  pursuits 
which  call  for  unusual  exertions. 

It  is  well  known  that  in  chronic  interstitial  nephritis  the 
whole  blood-pressure  is  considerably  higher  than  natural, 
and  thus  patients  who  suffer  from  granular  kidneys  are 
rendered  more  liable  than  others  to  chronic  arteritis.  Again, 
in  those  forms  of  heart  disease  which  lead  to  hypertrophy, 
the  increased  power  of  the  heart  may  cause  a  greatly 
increased  strain  on  the  aorta,  and  thus  produce  atheroma 
in  that  vessel.  Atheroma  is  more  common  in  drunkards 
than  in  sober  individuals.  This  may  be  accounted  for  in 
part  by  the  diseases  of  the  kidneys  and  liver  which  are 
induced  by  intemperate  habits,  and  may  also  result  from 
the  direct  influence  of  alcohol  on  the  blood-vessels  them- 
selves. The  arteritis  which  is  caused  by  syphilis  is  described 
at  p.  242. 

Considering  that  increased  blood-pressure  is  the  chief 
cause  of  atheroma,  we  should  naturally  expect  the  latter  to 
be  most  common  in  the  lai-ger  arteries,  where  the  blood- 
pressure  is  greatest ;  and  such  is  the  case.  The  aorta  is 
diseased  more  frequently  than  is  any  other  vessel,  and  the 
arteries  of  the  limbs  may  be  said  to  be  afiected  almost  in 
proportion  to  their  size.    Atheroma  may  be  met  with  in 
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people  of  but  twenty  or  thirty  years  of  age,  but  is  most 
common  after  middle  age. 

The  changes  that  take  place  in  an  atheromatous 
artery  are  such  as  might  be  expected,  considering  that  the 
process  is  an  inflammatory  one.    Examined  at  its  earliest 
stage,  the  disease  is  seen  to  cause  slight  swelling  of  the 
internal  coat,  which  bulges  toward  the  lumen  of  the  vessel. 
Microscopical   examination  will  show  that  exudation  of 
inflammat:ory  products  has  occurred,  and  the  cellular  tissue 
beneath  the  endothelium  is  seen  to  be  the  seat   of  a 
considerable   collection  of  round  cells.    These  have  col- 
lected here,  partly  because  the  inner  coat  is  the  first  to 
feel  the  effects  of  the  undue  tension,  and  partly  also  because 
on  account  of  the  looseness  of  the  sub-endothelial  cellular 
tissue,  there  is  more  room  for  the  inflammatory  exudation 
to  collect  in  this  situation  than  in  the  middle  and  external 
coats.    It  is,  however,  quite  erroneous  to  suppose  that  the 
latter  tunics  escape  entirely.    Such  is  not  the  case.  On 
the  contrary,  cell  exudation  takes  place  into  them  also, 
and  increases  and  extends  as  the  atheromatous  process  pro- 
gresses, so  that  the  inflammation  may  extend  beyond  the 
outer  coat  and  may  involve  the  sheath. 

It  is  probable  that  in  some  cases  the  inflammatory 
process  undergoes  resolution  and  the  exuded  cells  are 
removed.  Frequently,  however,  this  does  not  occur,  aud 
the  cells  either  undergo  degenerative  changes  or  develop 
into  fibrous  tissue. 

Very  frequently,  indeed,  the  degenerative  process  pre- 
dominates in  the  cell  exudation  in  the  inner  coat,  and 
for  the  reason  that  in  this  situation  the  cells  do  not 
receive  a  sufficient  blood-supply.  It  must  be  remembered 
that  the  vasa  vasorum  do  not  pass  beyond  the  middle  coat, 
that  the  inner  coat  is  mainly  nourished  by  a  process  of 
osmosis,  and  that  such  a  process  is  only  capable  of  nourish- 
ing a  certain  limited  thickness  of  tissue.  When,  therefore, 
the  blood-vessels  which  have  been  formed  during  the  first 
stage  of  the  inflammatory  process  shrink  and  disappear,  the 
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cell-growth  which  they  have  produced  is  left  without 
sufficient  means  of  nutrition,  and  consequently  degenerates. 
In  most  cases  the  degeneration  is  of  a  fatty  nature,  and 
the  cell  collection  is  gradually  converted  into  a  yellow 
caseous  mass.  The  endothelium  also  undergoes  degenerative 
changes  which  result  in  the  destruction  of  its  constituent 
cells ;  these,  after  a  time,  peel  off  and  lay  bare  the  subjacent 
diseased  coat.  In  consequence  of  this,  the  disintegrating 
caseous  mass  is  exposed  to  the  blood-stream,  and  by  it  is 
slowly  washed  away,  the  wall  of  the  vessel  being  thus  left 
roughened  and  partly  destroyed. 

In  the  meantime,  the  cells  which  have  collected  in 
that  part  of  the  inner  coat  which  is  in  contact  with  the 
muscular  tunic,  as  well  as  those  which  lie  in  the  middle  and 
outer  coats,  have  undergone  organisation  into  fibrous  tissue, 
and  by  this  means  the  arterial  wall  is  strengthened  at  the 
weak  spot,  the  coats  are  matted  to  one  another,  and  the 
artery  in  time  becomes  adherent  to  its  sheath.    For  this 
reason,  although  the  blood  obtains  an  entrance  into  the 
cjats,  it  does  not  separate  them  from  one  another,  and 
form  a  dissecting  aureurysm  ;  neither,  as  a  rule,  is  its  force 
sufficient  to  rupture  the  diseased  vessel.    But  although 
fatty  degeneration  is  the  most  common  sequel  of  the  cell 
exudation,  it  does  not  always  occur,  and  even  when  present 
is  frequently  associated  with  other  changes.  Very  frequently 
calcareous  degeneration  of  the  inflammatory  products 
either  takes  the  place  of,  or  succeeds  to,  the  caseation,  and, 
in  consequence,  irregular  plates  of  calcareous  matter  develop 
in  the  arterial  wall.    They  present  an  altogether  different 
appearance   to   the  rings  caused  by  primary  calcareous 
degeneration  of  the  muscle-coat,  already  described. 

But,  whilst  degenerative  processes  are  very  common  m 
the  cells  exuded  into  the  inner  coat,  it  must  not  be  thought 
that  development  of  fibrous  tissue  never  results.  It  is 
probably  much  more  common  than  is  generally  supposed, 
and  very  frequently,  indeed,  some  attempt  at  the  foi  mation 
of  fibrous  tissue  may  be  found  occurring  together  with 


CHRONIC  ARTERITIS. 


241 


Fig.  si. 


caseation,  whilst,  in  some  instances  at  least,  the  whole  cell 

mass  undergoes  development,  and  the  arterial  wall  is  per- 
manently thickened   and   indurated.     The   greater  the 

tendency  to  the  formation  of  fibrous  tissue,  the  less  likely 

is  the  endothelium  to  perish. 

To  the  naked   eye,  an  artery 

which  is  atheromatous  is  at  once 

seen  to  present  a  very  irregular 

and  lumpy  inner  surface,  to  be 

more  rigid  than  natural,  and,  when 

cut  across,  to  remain  distended, 

and  not  to  contract  like  a  healthy 

vessel.  Closer  inspection  will  show 
that  the  endothelium  is  raised  in 

numerous  patches,  and,  through 

the  lining  membrane  of  cells,  the 

subjacent  material  looks  yellow  or 

opalescent.  The  yellowish  sub- 
stance is  caseous  material  lying 
beneath  the  endothelium,  and  is 
readily  exposed  by  peeHng  away 
the  latter.  If  fibrous  tissue  has 
been  formed,  the  yellow  tint  is  less 
marked,  and  the  endothelium  ia 
more  adherent. 

At  a  later  stage,  the  artery  is 
found  to  be  distinctly  roughened, 
the  endotheUum  has  perished,  and  the  deeper  parts  of  the 
intima,  or  even  the  muscle-coat,  may  be  exposed  to  the  blood- 
stream. Shreds  of  fibrin  may  adhere  to  the  roughened  spots, 
or  definite  coagula  may  have  formed.  When  calcification  has 
occui-red,  the  artery  is  more  than  usually  rigid,  and  irregular 
plates  of  calcareous  matter  can  be  both  seen  and  felt  in  its 
inner  coat.  The  sheath  is  more  adherent  than  natural,  and 
when  rolled  between  the  fingers  the  vessel  feels  firm  and 
cord-like. 

In  consequence  of  the  alteration  in  its  structure  the 


An  Atheromatous  Artery. 
In  the  lower  part  of  the  spe- 
cimen, the  intima  is  irregu- 
lar and  rough.  In  the  upper 
part,  the  intima  has  been 
destroyed,  and  a  bulging  of 
the  other  coats  indicates  the 
commencement  of  a  saccu- 
lated aneurysm. 
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circulation  through  an  atheromatous  vessel  is  more  op.  less 
impaired.  The  diseased  artery  is  more  rigid  than  natural, 
and,  having  lost  its  elasticity,  it  is  unable  to  accommodate 
itself  to  the  constantly  altering  requirements  of  the  tissues 
for  blood,  and  the  parts  to  which  its  branches  are  distributed 
become  ill-nourished,  atrophied,  or  degenerated.  Worse 
results  than  this  may  ensue,  for  the  roughening  of  the  inner 
coat  may  cause  deposition  of  the  fibrin  from  the  flowing 
blood,  and  occlusion  of  the  vessel  by  thrombosis  mav  com- 
pletely arrest  the  circulation. 

SYPHZI.XTZC  ARTERITIS. 

Syphilitic  arteritis  is  characterised  by  the  great  thickening 
of  the  inner  coat.    It  may  occur  at  any  time  after  inocula- 

FiG.  52. 


Syphilitic  Disease  of  one  of  the  Cerebral  Arteries.  The 
inner  coat  is  thickened  by  fibrous  tissue,  and  the  lumen  is 
much  narrowed.    (Crouch  :  i  inch.) 

tion,  and,  though  most  common  in  the  cerebral  vessels,  is 
not  confined  to  them,  but  affects  the  small  arteries  of  any 
part  which  is  the  seat  of  syphilitic  inflammation,  and  is 
especially  common  in  the  neighbourhood  of  gummata. 
Microscopical  examination  shows  that  there  is  a  growth 
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of  granulation  tissue  in  the  inner  coat,  with  the  subsequent 
formation  of  fibrous  tissue  to  such  an  extent  that  the 
intima  may  become  three  or  four  times  as  thick  as  the 
middle  and  outer  coats.  These  latter  also  are  the  seat  of 
some  cell  exudation,  but  do  not  become  so  greatly  thickened. 
As  the  result  of  this  formation  of  fibrous  tissue,  the  lumen 
of  the  vessel  is  sometimes  much  narrowed,  and  in  other 
cases  the  endothelium  is  so  altered  by  the  exudation  beneath 
it  that  the  blood  clots  on  it,  and  the  artery  becomes 
occluded  by  a  thrombus.  Such  interference  with  the 
cerebral  circulation  is  liable  to  cause  "softening  of  the 
brain."  Some  authors  consider  that  similar  arterial  disease 
accounts  for  the  degeneration  and  caseation  of  gummata. 
"When  syphilis  attacks  the  larger  vessels,  it  not  infrequently 
leads  to  the  formation  of  aneurysm. 


CHAPTER  XXVIII. 


DISEASES  or  ARTERIES. 
ANEURYSm. 

An  aneurysm  is  "  a  tumour  containing  blood,  and  communi- 
cating with  the  cavity  of  an  artery." 

The  causes  of  aneurysm  are  practically  those  of 
atheroma,  for  pathological  aneurysms,  with  which  alone 
we  are  at  pi-esent  concerned,  are  almost  invariably  pre- 
ceded by  disease  of  the  vessel.  Therefore,  laborious  occu- 
pations, disease  of  the  kidneys,  and  syphilis  are  amongst 
the  most  common  of  the  accepted  causes  of  aneurysms. 
The  formation  of  traumatic  aneurysms  has  already  been 
described. 

It  is  very  easy  to  see  how  chronic  arteritis  may  cause 
aneurysm,  for  the  inflammatory  process  frequently  weakens 
the  vessel,  and  so  favours  its  distension  by  the  blood.  In 
other  cases  it  is  the  loss  of  elasticity  rather  than  the 
weakening  which  brings  about  the  aneurysmal  dilatation, 
for,  if  the  heart's  action  be  sufficiently  strong  to  dilate  the 
rigid  vessel,  toughened  by  fibrous  tissue,  the  artery  will,  in 
consequence  of  its  loss  of  elasticity,  remain  dilated,  and  thus 
form  an  aneurysm. 

In  the  presence  of  one  of  the  above  causes,  the  locality 
of  an  aneurysm  is  determined  by  local  conditions.  The 
aorta  is  more  frequently  implicated  than  other  vessels,  on 
account  of  the  greater  blood -pressure  within  it,  whilst  the 
slight  arrest  of  the  blood-stream  at  the  point  of  bifurcation 
of  any  vessel  tends  to  the  formation  of  an  aneurysm  above 
such  a  poiut.    Again,  vessels  at  the  flexures  of  limbs  are 
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more  liable  to  become  aneurysmal  than  vessels  in  other 
situations,  and  for  the  reason  that,  in  any  artery  which  is 
diseased,  sudden  and  forcible  bending  may  cause  injury  to 
the  brittle  internal  and  middle  coats. 

The  aneurysms  that  occur  in  children  and  young  adults 
are  most  probably  the  result  of  the  lodgment  of  emboli. 
The  exact  manner  in  which  emboli  cause  aneurysms  is  yet 
a  matter  of  dispute.  According  to  one  theory,  the  artery 
becomes  dilated  above  the  seat  of  embolism  through  the 
increase  in  the  blood-pi-essure  above  the  seat  of  plugging. 
This  is  most  probably  incorrect,  for,  were  such  an  explana- 
tion true,  aneurysms  would  develop  with  comparative 
frequency  after  ligature,  whereas  although  they  may  follow 
occlusion  of  the  vessel  by  surgical  means,  they  do  so 
with  extreme  rarity,  and  are  more  frequently  the  result  of 
a  failure  of  the  proper  occlusion  of  the  artery  than  of  its 
obliteration.  According  to  another  theory,  an  embolus  may 
cause  aneurysm  by  setting  up  inflammatory  changes  in  the 
vessel  at  the  point  at  which  it  lodges.  The  inflammation 
may  result  either  in  the  complete  penetration  of  the  artery 
by  a  process  of  ulceration,  or  else  in  softening  of  its  coats 
and  subsequent  dilatation.  All  emboli  do  not  act  in  this 
manner,  and  the  production  of  an  aneurysm  in  any  given 
case  is  attributed  either  to  the  embolus  being  calcareous 
and  rough,  or  else  to  its  being  derived  from  a  heart 
affected  with  "  ulcerative  endocarditis,"  and  consequently 
itself  impregnated  with  the  prod\icts  of  an  infective  inflam- 
mation. 

Lastly,  another  possible  cause  of  aneurysm  must  be 
mentioned.  Suppuration  around  a  vessel  may  so  damage 
it  that  the  coats  may  yield  and  an  aneurysm  form,  or  the 
artery  may  give  way  and  rupture. 

VARZETXES  OF  ANEURYSM. 

An  aneurysm  consists  of  a  sac  and  its  contents.  The 

sac  is  formed  by  the  coats  of  the  diseased  vessel,  its  sheath, 
and  the  surrounding  structures,  in  varying  proportions. 
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The  contents  of  the  sac  are  fluid  blood,  clotted  blood,  and 
laminated  fibrin. 

Pathological  aneurysms  have  been  classified  in  various 
ways.    The  following  appears  to  be  one  of  the  simplest  :— 

(1)  Fusiform  aneurysm. 

(2)  Sacculated  aneurysm — 

(a)  True; 
(6)  False; 
(c)  DiflTused. 

(3)  Dissecting  aneurysm. 

(4)  Cirsoid  aneurysm. 

The  various  forms  of  traumatic  aneui-ysm  have  been 
already  described  in  the  chapter  on  Injuries  of  Vessels. 

A  fusiform  aneurysm,  or  an  aneurysmal  dilatation,  is 
a  dilatation  of  a  vessel  in  its  whole  circumference  and  for  a 
considerable  portion  of  its  length.  Such  an  aneurysm  is 
oval  in  shape,  and  continuous  at  each  end  with  the  cavity 
of  the  vessel  on  which  it  has  been  formed.  Its  sac  consists 
of  the  arterial  coats  in  an  atheromatous  state,  with  a  few 
shreds  of  adherent  fibrin.  It  contains  usually  little  else 
than  fluid  blood.  Fusiform  aneurysms  are  found  on  the 
large  arteries  alone,  and  far  more  frequently  on  the  aorta 
than  on  any  other  vessel.    (See  Fig.  53.) 

A  sacculated  aneurysm  is  a  dilatation  of  an  artery  in 
a  part  only  of  its  circumference.  A  "  true "  sacculated 
aneurysm  is  one  the  sac  of  which  consists  of  all  three  coats 
of  the  vessel.  A  "  false  "  sacculated  aneurysm  is  one  in 
which  the  internal  and  middle  coats  have  been  thinned 
away,  so  that,  on  section,  the  sac  is  found  to  contain  the 
outer  coat  alone.    (See  Fig.  54.) 

Considering  that  the  chief  cause  of  aneurysm  is  atheroma, 
it  is  evident  that  "  true  "  aneurysms  must  be  of  rare  occur- 
rence, for  the  atheromatous  process  itself  usually  causes 
destruction  of  some  of  the  coats  before  an  aneurysm 
commences. 

A  diffused  sacculated  aneurysm  is  one  in  which  the 
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sac  contains  none  of  the  coats  of  the  vessel,  but  consists 
simply  of  the  sheath,  with  condensed  surrounding  tissues 
and  blood-clot.  This  form  of  aneurysm  has  also  been 
called  "  consecutive." 


Fig.  S3. 


A  Fusiform  Aneurysm  cf  the 
Common  Femoral  Artery. 


A  dissecting  aneurysm  is  one  in  which  the  blood  is 
contained  in  a  sac  formed  within  the  wall  of  the  artery 
itself,  the  blood  generally  passing  down  between  the  layers 
of  the  middle  coat,  and  splitting  the  wall  of  the  vessel  for  a 
greater  or  less  distance.  Such  an  aneurysm  necessarily 
results  from  a  destruction  of  the  inner  coat,  for  by  this 
means  alone  can  the  blood  obtain  an  entrance.  The  reason 
why  dissecting  aneurysms  are  not  of  greater  frequency  is 
that,  as  a  rule,  the  coats  are  matted  to  one  another  by 
fibrous  tissue  before  the  inner  coat  gives  way.  It  is  when 
this  process  of  adhesion  fails  that  a  dissecting  aneurysm  is 
formed.  Dissecting  aneurysms  occur  in  the  aorta  alone, 
and  may  progress  in  one  of  two  ways.    In  the  fii-st  place, 
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the  blood  may  burst  its  way  through  the  intima,  and  may 
thus  return  to  the  cavity  of  the  diseased  vessel  after  a 
transit  of  some  length  through  its  walls.  Secondly,  it  may 
burst  through  the  outer  coat,  and,  escaping  into  the  sur- 
rounding parts,  cause  death  by  heemorrhage. 

The  natural  course  of  an  aneurysm  may  be  in  one 
of  two  directions.  It  may  progress,  and  cause  the  death  of 
the  patient,  or  may  become  spontaneously  cured.  Unfortu- 
nately, the  former  is  infinitely  the  more  common,  yet  it  is 
of  much  importance  to  thoroughly  understand  the  processes 
by  which,  independently  of  surgical  interference,  a  cure  may 
be  promoted. 

A  fusiform  aneurysm  sometimes  remains  in  an  almost 
stationary  condition  for  many  years,  and  so  long  as  it 
remains  fusiform  is  Httle  likely  to  kill  the  patient,  unless, 
indeed,  it  do  so  by  interference  with  the  action  of  the 
heart.  What  usually  happens  is  that,  after  a  varying  length 
of  time,  the  dilated  artery  commences  to  yield  more  rapidly 
at  one  part  of  its  circumference  than  at  the  rest,  and  thus 
from  the  fusiform  aneurysm  a  sacculated  aneurysm  springs. 

The  sac  of  a  sacculated  aneurysm  at  first  consists 
of  some  at  least  of  the  coats  of  the  diseased  vessel,  although 
even  from  its  commencement  it  receives  support  from  its 
sheath  and  from  the  surrounding  structures.  As  the  sac 
increases  in  size  from  the  constant  pressure  of  the  blood, 
the  arterial  walls  become  more  and  more  thinned  away,  so 
that,  although  at  first  perhaps  a  true  aneurysm,  its  inner 
and  middle  coats  wear  away  and  it  becomes  a  false  one. 
Later  still,  all  its  coats  being  destroyed,  it  is  called 
"  diff"used  "  or  "  consecutive,"  the  blood  being  limited  merely 
by  the  arterial  sheath  and  the  surrounding  tissues.  These 
latter  undergo  considerable  changes,  and  become  matted 
together  by  fibrous  tissue  into  a  firm,  resistant  mass.  Were 
it  not  for  the  support  thus  accorded  to  the  sac  by  the 
surrounding  soft  tissues  and  by  the  arterial  sheath,  the 
rupture  of  an  aneurysm  would  occur  at  a  much  earlier 
period  than  is  usually  the  case.    This  point  is  well  illus- 
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trated  by  aneurysms  of  the  cerebral  vessels,  for  the  latter, 
receiving  but  little  or  no  support  from  the  tissues  in  which 
they  lie,  are  never  the  seat  of  aneurysms  of  any  size ;  the 
diseased  vessel  gives  way  instead  of  continuing  to  dilate. 

In  any  case,  when  an  aneurysmal  sac  no  longer  contains 
any  of  the  arterial  coats,  and  consists  merely  of  the  con- 
densed surrounding  tissues,  it  is  very  liable  to  increase  with 
greater  rapidity  than  before,  and,  inasmuch  as  the  support 
it  receives  from  its  surroundings  necessarily  varies  at 
different  parts,  it  increases  more  rapidly  in  the  direction  of 
the  least  resistance.  After  a  variable  time  it  bursts,  and  is 
now  called  a  ruptured  aneurysm.  The  rupture  may 
take  place  into  the  soft  tissues  of  the  part  in  which  the 
vessel  is  placed,  and,  if  the  loss  of  blood  be  great,  the  rupture 
may  be  followed  by  such  an  amount  of  obstruction  to  the 
circulation  that  gangrene  results.  Sometimes  the  rupture 
takes  place  into  a  serous  cavity,  such  as  that  of  the 
pleura  or  pericardium,  and  then  the  escape  of  blood  is  at 
once  both  rapid  and  profuse.  Sometimes,  though  com- 
paratively rarely,  an  aneurysm  reaches  the  cutaneous 
surface,  and  bursts  there.  If  so,  the  hsemorrhage  is  not 
so  sudden  or  profuse  as  would  naturally  be  expected.  On 
the  contrary,  days  or  weeks  may  pass  before  death  results. 
During  its  growth  an  aneurysm  spares  no  structure  with 
which  it  comes  in  contact.  The  constant  pressure  of  the  sac, 
by  interfering  with  their  circulation,  causes  atrophy  of  soft 
tissues  and  of  bones  alike,  and  thus,  in  the  case  of  aortic 
aneurysms,  the  bodies  of  the  vertebrse,  the  ribs,  and  the 
sternum  may  be  in  great  part  destroyed.  In  popliteal 
aneurysms,  the  posterior  surface  of  the  femur  is  sometimes 
partially  excavated,  and  the  sac  has  been  known  to  open 
into  the  knee-joint. 

The  pressure  exercised  by  the  aneurysm  on  the  surround- 
ing structures  occasionally  causes  tolerably  acute  inflamma- 
tion. This  may  progress  to  suppuration  and  sloughing,  the 
sac  may  be  opened,  and  profuse  haemorrhage  may  cause  a 
speedy  death. 
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SPON-TAKTEOTIS  CURE  OT  AlfEURVSIVI. 

There  are  practically  but  two  ways  in  whicli  an  aneurysm 
can  become  cured  ;  the  one  is  by  the  gradual  filling  of  the 
sac  with  laminated  fibrin,  the  other  by  the  rapid  clotting  of 
the  blood  contained  within  the  sac.  A  clot  composed  of 
laminated  fibrin  is  often  called  an  "  active  clot,"  whilst 
that  formed  by  the  coagulation  of  the  blood  contained  in 
the  sac  at  any  one  time  is  called  a  "  passive  clot."  In 
either  case,  the  sac  having  become  filled,  the  clot  extends 
into  and  occludes  the  diseased  vessel  from  which  the  aneurysm 
springs.  All  treatment,  medical  and  surgical  alike,  aims  at 
causing  the  formation  of  either  an  active  or  a  passive  clot. 

For  the  formation  of  a  laminated  clot  it  is  essential  that 
the  blood  shall  continue  to  circulate  through  the  sac,  and 
that  its  flow  shall  not  be  sufficiently  forcible  to  wash  away 
the  fibrin. 

The  more  feeble  the  stream  of  blood,  the  less  is  it  able  to 
dilate  the  sac ;  and  the  more  fibrin  is  deposited  on  the  walls 
of  the  latter,  the  more  capable  will  they  be  of  resisting  the 
blood-pressure.  Now,  the  presence  of  an  aneurysm  on  a 
vessel  more  or  less  impedes  the  flow  of  blood  through  it, 
and,  consequently,  the  peripheral  parts  tend  to  become 
badly  supplied.  But  in  all  parts  of  the  body  the  obsti'uction 
to  the  circulation  through  any  one  vessel  causes  the  blood 
to  betake  itself  to  other  and  less  obstructed  channels,  and  a 
"  collateral  circulation  "  is  established.  This  also  occurs  in 
the  case  of  aneurysm,  and,  as  the  blood  flows  through  other 
vessels,  the  circulation  through  the  diseased  artery  becomes 
more  feeble,  and  the  tendency  to  the  formation  of  a  lami- 
nated clot  is  increased.  The  more  feeble  the  patient  becomes, 
the  less  is  the  blood-tension  and  the  weaker  the  circulation, 
and  so,  in  some  cases  at  any  rate,  a  natural  cure  takes 
place. 

In  addition,  however,  to  this  process  of  spontaneous  cure 
-  -a  tendency  to  which  may  be  said  to  exist  in  all  aneurysms 
— certain  accidental  circumstances  may  arise  which  favour 
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the  occlusion  of  the  aneurysmal  sac.  The  first  of  these 
accidents  is  the  separation  of  a  portion  of  the  clot  already 
formed  in  the  sac,  followed  by  its  lodgment  either  in  the 
mouth  of  the  sac  itself  or  else  in  the  vessel  on  the  distal 
side  of  the  aneurysm.  In  the  latter  case,  the  artery  being 
occluded  and  the  circulation  through  it  arrested,  the  collateral 
circulation  will  be  opened  up,  less  blood  than  formerly  will 
flow  through  the  aneurysm,  and  the  latter  may  then  be 
filled  with  laminated  clot.  It  is  evident  that  for  such  a 
curative  process  it  is  essential  that  the  arteries  which  carry 
on  the  collateral  circulation  shall  be  given  ofi"  on  the 
cardiac  side  of  the  aneurysm,  for  if  such  is  not  the  case, 
and  the  collateral  branches  come  oS  between  the  mouth  of 
the  sac  and  the  place  where  the  vessel  is  plugged,  just  as 
much  blood  will  pass  through  the  diseased  artery  to  reach 
the  enlarged  collaterals  as  previously  passed  along  the  main 
trunk  itself. 

This  method  of  natural  cure  by  occlusion  of  the  artery 
beyond  the  sac  is  imitated  by  the  surgeon  in  the  operation 
of  distal  ligature,  an  operation  which  only  holds  out  hope 
of  success  when  no  important  vessels  are  given  ofi"  between 
the  seat  of  ligature  and  the  sac,  as,  e.g.,  in  the  common 
carotid. 

When  the  detached  portion  of  clot  lodges  in  the  mouth  of 
the  sac  itself,  and  so  pi-events  either  the  ingress  or  egress  of 
the  blood,  that  blood  which  remains  in  the  aneurysm 
forms  a  passive  clot  and  so  fills  up  the  sac.  This  mode  of 
spontaneous  cure  is  imitated  in  the  treatment  of  aneurysms 
by  the  application  of  an  Esmarch's  bandage,  the  limb  being 
emptied  of  blood  above  and  below  the  aneurysm,  while  the 
sac  of  the  latter  remains  filled.  The  bandage  is  left  on  a 
sufficient  length  of  time  to  allow  of  a  passive  clot  being 
formed  before  blood  is  again  allowed  to  circulate.  Other 
methods  of  spontaneous  cure  are  described,  but  are  certainly 
of  rare  occurrence.  Thus,  the  sac  is  said  occasionally  to 
cause  pressure  on  the  artery  above  the  seat  of  aneurysm, 
and,  by  thus  diminishing  the  flow  of  blood,  to  cause  the 
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formation  of  a  laminated  clot.  In  other  cases,  again,  the 
development  of  another  aneurysm  on  the  same  vessel  may- 
cause  the  circulation  in  the  latter  to  become  so  much  retarded 
as  to  promote  a  cure.  Of  this  I  have  myself  seen  one 
instance  in  the  case  of  a  woman,  who  died  from  an  aneurysm 
of  the  first  part  of  the  right  subclavian  artery,  and  in  whom 
i  post-mortem  examination  showed  another  aneurysm  on 
the  third  part  of  the  same  vessel  completely  filled  with 
fibrin,  and  only  communicating  with  the  artery  by  a  minute 
aperture. 

Lastly,  in  some  cases  inflammation  of  the  sac  may  cause 
the  formation  of  clot.  This  is  certainly  a  very  rare  event, 
and  the  occurrence  of  inflammation  is  a  thing  rather  to  be 
dreaded  than  desired. 

In  all  cases  of  spontaneous  cure,  however  promoted,  there 
is  another  factor,  namely,  the  tendency  to  contraction  of 
the  sac  and  of  the  surrounding  tissues.  The  latter  have 
been  thrust  aside  by  the  growth  of  the  aneurysm,  and  are, 
so  to  say,  constantly  endeavouring  to  overcome  the  dilating 
force  and  return  to  their  natural  positions.  Any  loss  of 
power  in  the  dilating  force  of  the  circulation  in  the  aneurysm 
is  consequently  followed  by  a  contraction  of  the  surrounding 
parts  and  pressure  on  the  sac  itself — a  contraction  which 
tends  to  continue  until  the  former  position  of  the  displaced 
structure  is  restored. 

EFFECTS  OF  I.ZCATURE  A.Nn  OF  PRESSUXtE 

ON  AiriiURVsnxs. 

Allusion  has  already  been  made  to  the  mode  of  cure  in 
the  case  of  distal  ligature,  but  a  few  words  must  be  said  on 
the  results  of  the  Hunterian  operation.  This  operation 
consists  in  the  application  of  a  ligature  to  the  diseased 
artery  on  the  cardiac  side  of  the  sac.  The  result  of  such  a 
proceeding  is  the  occlusion  of  the  artery  at  the  seat  of 
ligature,  the  diminution  of  the  blood-stream  through  the 
aneurysm,  and  the  gradual  filling  of  the  latter  by  laminated 
clot.    The  clotting  in  the  sac  extends  to  the  artery,  and 
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thus  the  latter  is  occluded  in  two  places 
—at  the  seat  of  ligature,  and  where  it 
formerly  communicated  with  the  sac. 
Between  these  two  points  the  vessel  in 
most  cases  remains  pervious,  and  this  is 
always  the  case  where  any  length  of 
vessel  intervenes,  and  where  branches 
are  given  off  between  the  ligature  and 
the  aneurysm.  Where  the  ligature  is 
applied  close  above  the  sac,  the  clotting 
may  extend  along  the  intervening  portion 
of  artery.  The  application  of  pressure 
promotes  the  cure  of  an  aneurysm  by 
diminishing  the  blood-stream,  just  as 
does  a  ligature,  but  the  vessel  is  not 
obliterated  where  the  pressure  is  applied. 

The  changes  that  occur  in  the  aneu- 
rysm after  it  has  been  filled  by  clot  may 
be  briefly  described.  The  clot  becomes 
in  part  organised  and  is  in  part  removed. 
The  aneurysm  becomes  very  dark  and 
fibrous,  and  shrinks  rapidly.  Some  years 
after  cure,  but  little  may  remain  of  the 
original  swelling  beyond  a  small  oval 
mass  of  fibrous  tissue.  This,  together 
with  other  points  in  the  cure  of  aneurysm, 
is  well  shown  in  the  accompanying  draw- 
ing of  the  arteries  of  the  lower  extremity 
of  a  man  whose  superficial  femoral  had 
been  ligatured  five  years  before  death. 


Fig.  SS- 

The  Femoral  and  Popliteal  Vessels,  five  years 
after  ligature  of  the  superficial  femoral  for  the  cure 
of  a  popliteal  aneurysm.  The  vessel  has  been 
occluded  by  the  ligature  at  A,  and  again  at  the  seat 
of  aneurysm.  The  aneurysm  itself  is  represented 
by  a  small  mass  of  fibrous  tissue,  B.  The  artery 
between  the  seat  of  ligature  and  the  sac  is  patent. 
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The  aneurysm  is  converted  into  a  small  fibrous  lump  which 
encloses  within  it  the  remains  of  the  popiliteal  artery  ;  the 
latter  has  been  occluded  for  a  length  of  about  3  inches. 
The  superficial  femoral  has  been  occluded  by  the  ligature, 
but  between  the  seat  of  operation  and  the  sac  the  vessel  is 
pervious.    (See  Fig.  55.) 

The  chief  dangers  of  ligature  for  the  cure  of  aneurysm 
are  three  in  number,  namely,  secondary  hasmorrhage, 
gangrene  of  the  limb,  and  suppuration  in  the  sac.  With 
regard  to  the  first  there  is  nothing  special  to  say,  but  the 
remaining  two  require  some  explanation. 

In  some  cases  the  gangrene  is  dry,  but  in  many  it  is 
moist.  The  dry  gangrene  is  certainly  the  result  of  the 
arrest  of  the  arterial  circulation,  but  the  moist  gangrene 
evidently  must  be  due  to  some  occlusion  of  the  veins  as 
well.  This  occlusion  is  sometimes  caused  by  an  injury  to 
the  main  vein  at  the  time  of  operation,  with  the  consequent 
formation  of  a  thrombus.  In  other  cases  it  seems  to  be 
due  to  pressure  on  the  vein  by  the  aneurysmal  sac.  It  is 
of  course  a  common  thing  for  the  main  vein  to  be  compressed 
to  some  extent  by  an  aneurysm,  yet  as  a  rule  the  venous 
current  is  not  completely  obstructed.  As  a  result  of 
ligature,  however,  the  conditions  are  altered,  for  as  the  vis 
a  tergo  is  much  diminished,  the  force'of  the  venous  current 
is  lessened,  and  also  as  the  sac  becomes  filled  with  clot  it 
causes  greater  pressure  on  the  vein.  For  these  causes, 
therefore,  gangrene  after  ligature  is  liable  to  be  of  the 
moist  variety.  In  any  case,  it  commences  at  the  periphery, 
but  whilst  sometimes  very  limited,  in  other  cases  it  quickly 
spreads. 

Suppuration  in  the  sac  is  of  rare  occurrence.  It  results 
from  the  presence  of  a  large  amount  of  clot,  which,  acting 
as  a  foreign  body,  or,  perhaps,  becoming  infected  by  micro- 
organisms, sets  up  irritation  in  a  few  cases,  and  in  some 
causes  the  formation  of  pus.  Suppuration  of  the  sac  is 
an  event  of  comparatively  late  occurrence,  and  is  met  with 
from  three  to  eight  weeks  after  ligature.    If  the  sac  be 
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incised,  there  is  usually  no  large  haemorrhage,  for  the  same 
abundant  formation  of  clot  which  caused  the  suppuration 
usually  occludes  the  artery  as  well. 

CIRSOID  AWEXTRYSM. 

Cirsoid  aneurysm,  or  aneurysm  by  anastomosis,  consists 
of  a  dilatation  and  elongation  of  one  or  more  arteries. 
The  dilatation  of  the  vessels  is  in  some  cases  tolerably 
equable,  but,  usually,  each  diseased  artery  presents 
numerous  pouches  or  sacuU.  The  longer  the  disease  lasts, 
the  more  extensive  does  it  become,  and  vessels  at  first 
healthy  are  gradually  involved.  In  many  cases  the  veins 
and  capillaries  become  greatly  distended,  and  a  fully 
developed  aneui-ysm  by  anastomosis  shows  itself  as  an 
irregular  pulsating  tumour  composed  of  large  and  tortuous 
vessels  opening  directly  into  one  another.  When  a  cirsoid 
aneurysm  has  existed  for  some  time,  the  walls  of  its  con- 
stituent arteries  become  greatly  thinned. 

The  patients  in  whom  this  form  of  arterial  disease  occurs 
are  mostly  young  adults.  It  is  usually  found  upon  the 
scalp  and  forehead ;  occasionally  it  commences  in  a  pre- 
existing ntevus.  The  chief  danger  of  a  cirsoid  aneurysm  is 
rupture  and  haemorrhage. 


CHAPTER  XXIX. 


DISEASES  OF  VEINS. 
VARZX. 

A  VEIN  which  becomes  more  dilated  than  is  natural  is  said 
to  be  varicose. 

The  chief  causes  of  varix  are,  mechanical  obstruction 
to  the  venous  circulation,  and  weakness  of  the  heart's  action, 
combined  with  general  debility  and  loss  of  muscular  tone. 
In  addition  to  these,  certain  occupations  and  visceral 
diseases  promote  the  development  of  varix  in  special 
localities. 

The  chief  situations  of  varix  are  the  leg  and  thigh, 
especially  on  the  inner  side,  the  anus  and  rectum,  and  the 
spermatic  cord.  In  the  lower  extremity  varicose  veins  are 
liable  to  be  induced  by  any  occupation  which  entails  much 
standing,  and  so  favours  gravitation  of  the  blood  and 
increased  pressure  on  the  walls  of  the  vessel  which  contain 
it.  The  superficial  veins  are  more  often  diseased  than  the 
deep  ones,  for  they  are  not  supported  by  the  muscles.  The 
longer  the  column  of  blood,  the  greater  will  be  the  pressure 
on  the  veins,  and  for  this  reason  the  internal  saphenous  vein 
is  more  liable  to  varix  than  the  external.  The  force  of  the 
arterial  circulation  is  also  diminished  at  the  extremities  of 
the  body,  and,  especially  when  the  heart  is  acting  feebly, 
the  arterial  stream  is  not  suflSciently  vigorous  to  support 
and  propel  the  venous  blood.  The  constriction  of  the 
thigh  by  tight  garters,  and  the  pressure  of  the  gravid 
uterus  on  the  iliac  veins,  are  also  well  recognised  causes  of 
varix  of  the  lower  extremity. 


VAEICOSE  VEINS.  257 

Varix  of  the  veins  of  the  spermatic  cord,  or  "  varicocele," 
occurs  much  more  frequently  on  the  left  side  than  on  the 
right,  and  commonly  originates  about  puberty.  Its  causes 
are  supposed  to  be  the  length  of  the  column  of  blood  in 
a  vein  without  valves,  the  tortuous  course  and  frequent 
anastomoses  of  the  veins  near  the  testis,  and  the  slight 
support  afforded  by  the  loose  and  yielding  textures  of  the 
scrotum.  The  pressure  of  the  rectum  or  sigmoid  flexure  is 
generally  considered  to  account  for  the  prevalence  of  vari- 
cocele on  the  left  side,  but  the  greater  length  of  the  left  sper- 
matic vein  is  a  consideration  of  at  least  equal  importance. 

Varicose  veins  in  the  rectum,  or  haemorrhoids,  are 
specially  caused  by  any  obstruction  to  the  circulation 
through  the  liver  ;  by  constipation,  and  consequent 
pressure  on  the  rectal  veins  by  scybalous  masses ;  by  the 
pressure  of  the  gravid  uterus,  of  uterine  tumours,  or  of  an 
enlai-ged  prostate ;  and  by  sedentary  occupations. 

The  anatomical  changes  in  varicose  veins  are  easily 
appreciated.  On  account  of  inability  to  support  the  blood- 
pressure,  the  vessel  dilates,  sometimes  in  its  whole  length, 
but  more  frequently  at  certain  places  where  the  pressure  is 
greatest,  e.g.,  behind  a  valve  or  at  the  point  of  entrance  of 
a  branch  vein.  As  the  dilatation  increases,  the  valves 
cease  to  act  efficiently,  and  thus,  when  they  are  most  needed 
to  break  and  support  the  long  blood-column,  they  gradually 
become  useless,  and  after  a  time,  may  almost  completely 
atrophy.  In  some  cases  the  vein-walls  are  thickened  to 
resist  the  excessive  pressure,  the  thickening  being  chiefly 
due  to  increase  of  fibrous  tissue;  in  other  cases,  unable  to 
withstand  the  dilating  force,  they  become  extremely  thin 
and  lacerable. 

It  is  commonly  supposed  that,  in  the  lower  extremity,  it 
is  the  superficial  veins  alone  that  become  dilated  ;  but  this 
is  not  the  case,  for,  in  almost  all  patients  in  whom  the 
superficial  veins  are  varicose,  the  deeper  ones  are  similarly 
affected,  and  the  most  prominent  bulgings  often  mark  the 
site  of  a  communication  between  a  deep  and  a  superficial 
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branch.  But  not  only  does  a  varicose  vein  increase  in 
diameter ;  it  also  increases  in  length,  and,  in  consequence, 
becomes  curved  and  tortuous.  This  tortuous  condition,  in 
turn,  causes  still  further  obstruction  to  the  blood-stream, 
and  at  the  convexity  of  each  curve,  where  the  obstruction  is 
greatest,  pouches  of  large  size  are  formed. 

Effects  of  varicose  veins. — In  some  instances  no 
material  efiects  result  from  varicosity  of  the  veins,  but  in 
most  cases  of  long  standing  the  tissues  which  they  drain 
suffer  to  a  greater  or  less  extent.  One  of  the  first  effects  of 
varix  is  congestion  and  swelling  of  the  peripheral  parts, 
with  exudation  of  serum  from  the  distended  vessels  and 
increased  succulence  of  the  soft  tissues. 

Sometimes  matters  go  no  farther  than  this,  but  very 
commonly  the  exudation  increases  and  catarrhal  inflamma- 
tion of  the  skin,  or  eczema,  ensues.  After  this,  ulceration 
may  follow,  for  the  sodden  and  thinned  epidermis  is  readily 
destroyed  by  the  most  trivial  injury,  and  then  the  sensitive 
papillary  layer  of  the  skin  is  exposed.  Such  exposure  results 
in  inflammation,  which  rapidly  progresses  to  the  formation 
of  an  ulcer,  and  this,  once  formed,  will  tend  to  progress  so 
long  as  the  abnormal  conditions  of  the  circulation  which 
produced  it  continue  to  act. 

Another  result  of  varicose  veins  is  atrophy  of  the  tissues 
in  contact  with  them  from  the  constant  pressure  of  the 
dilated  vessel.  In  this  way  the  superjacent  skin  may 
become  extremely  thinned,  so  that  in  exceptional  cases  but 
slight  injury  is  sufficient  to  rupture  the  dilated  and  exposed 
vein.  Profuse  hemorrhage  may  thus  be  caused,  and, 
although  readily  arrested  by  pressure,  a  varicose  ulcer  may 
originate  at  the  site  of  the  rupture. 

The  thinness  of  the  skin  and  the  slowness  of  the  blood- 
stream in  varicose  veins  also  predispose  to  phlebitis  and 
thrombosis,  subjects  which  are  dealt  with  below.  It  is  to 
attacks  of  inflammation  that  most  of  the  more  troublesome 
and  painful  symptoms  of  varicose  veins  are  to  be  attributed 
rather  than  to  their  mere  dilatation  and  tortuosity. 
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The  discoloration  of  the  skin  in  the  neighbourhood  of  a 
varicose  vein  is  the  result  of  au  escape  of  some  of  the  red 
blood-cells  and  their  subsequent  disintegration.  It  is 
liable  to  occur  in  any  tissues  which  are  chronically  inflamed. 

THROMBOSIS  iVND  PKIiEBITXS. 

Thrombosis  is  a  coagulation  of  blood  in  a  vessel,  the 
resulting  coagulumi  being  called  a  thrombus. 

Phlebitis  is  inflammation  of  a  vein,  and  is  frequently 
associated  with  thrombosis. 

Coagulation  indicates  destruction  of  some  at  least  of  the 
normal  constituents  of  the  blood,  and  is  the  constant  sequel 
of  withdrawal  of  the  blood  from  the  vessels  which  naturally 
contain  it,  unless  some  special  precautions  are  taken  to 
prevent  its  occurrence. 

Clotting  of  the  blood  is  supposed  to  be  the  result  of  the 
destruction  of  the  blood  corpuscles,  and  the  freeing  from 
them  of  a  substance  which  promotes  the  formation  of  fibrin 
from  the  blood  plasma.  So  long  as  the  blood  is  contained 
within  vessels  in  a  natural  condition,  there  is  little  or  no 
tendency  to  destruction  of  the  corpuscles,  and  thus  it  may 
be  said  that  contact  with  normal  endothelium  is  sufiicient 
to  keep  the  blood  in  a  fluid  state. 

The  following  are  some  of  the  chief  causes  of  throm- 
bosis ;— 

First,  retardation  of  the  blood-stream.— If  the  flow 
of  blood  be  retarded  in  any  way,  coagulation  is  likely  to 
result.  In  wasting  diseases,  such  as  phthisis,  the  feeble 
circulation  sometimes  results  in  the  formation  of  a 
thrombus  in  the  vessels  of  the  extremities,  where  the 
circulation  is  naturally  most  difficult.  The  blood  clots  first 
behind  the  valves,  the  blood-stream  being  too  feeble  to  force 
them  open.  In  other  cases,  the  pressure  of  a  splint,  a 
bandage,  or  other  mechanical  appliance  may  produce  clotting 
at  the  seat  of  pressure.  The  slowness  of  the  blood-stream 
in  varicose  veins,  already  described,  is  another  fertile  source 
of  thrombosis. 
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It  is  probable  that  retardation  of  the  circulation  causes 
thrombosis  by  itself  producing  an  abnormal  condition  of  the 
wall  of  the  vessel.  The  latter  thus  ceases  to  exercise  its 
normal  control  over  the  flowing  blood,  and  on  the  death  of 
the  corpuscles  coagulation  ensues. 

Secondly,  injuries. — Any  injury  to  a  vein  may  cause 
thrombosis,  but  those  which  lay  open  the  cavity  of  the 
vessel  are  more  likely  to  do  so  than  are  mere  contusions. 
Lacerated  and  jagged  wounds  are  followed  by  more  clotting 
than  are  clean  incisions. 

Thirdly,  contact  with  foreign  bodies  or  with  tissues 
uncovered  by  endothelium. 

In  the  case  of  the  arteries,  it  has  already  been  mentioned 
that  thrombosis  is  likely  to  follow  on  destruction  of  the 
endothelium  by  atheroma.  Atheroma  is  very  rarely  met 
with  in  the  venous  system,  but  the  extension  into  a 
vein  of  a  new  growth,  or  the  pi-esence  of  foreign  bodies, 
introduced  from  without,  such  as  sutures,  results  in 
coagulation. 

Fourthly,  certain  constitutional   conditions. — In 

gout,  typhoid  fever,  pregnancy,  and  in  many  of  the  various 
forms  of  blood-poisouing  there  is  a  tendency  to  the  forma- 
tion of  thrombi.  "Whether  this  is  the  result  of  some 
alteration  in  the  blood  itself  or  of  some  change  in  the 
vessel-wall  is  not  certain. 

Fifthly,  extension  of  inflammation  from  surrounding 
parts,  and  the  consequent  causation  of  phlebitis. 

PI.ASTZC  PKI.EBZTIS. 

All  cases  of  thrombosis  were  formerly  supposed  to 
originate  in  phlebitis,  but  whilst  it  is  now  quite  certain  that 
this  is  not  true,  there  has  been  too  great  a  tendency  to 
believe  that  plastic  phlebitis  does  not  exist.  It  would 
certainly  be  more  than  strange  if  one  of  the  tissues  of  the 
body  was  found  to  be  unassailable  by  a  process  which  spares 
none  other,  and  as  a  matter  of  fact,  we  find  that  veins,  Uke 
other  structures,  are  liable  to  inflame. 
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As  far  as  can  be  ascertained  at  present,  however,  unless 
phlebitis  is  caused  by  such  constitutional  conditions  as 
gout,  typhoid  fever,  &c.,  already  mentioned  as  causes  of 
thrombosis,  it  always  owns  a  local  origin. 

The  following  causes  may  result  in  inflammation  of  a 
vein : — 

First,  injuries. — If  a  vein  be  cut  across,  as  in  an  ampu- 
tation, it,  like  all  other  injured  structures,  becomes  the  seat 
of  a  local  inflammatory  process  which  results  in  the  exuda- 
tion of  lymph,  both  into  the  walls  and  into  the  cavity  of 
the  vein.  This  lymph  usually  undergoes  organisation  into 
fibrous  tissue  in  exactly  the  same  way  as  in  arteries  which 
have  been  injured.  If  the  injury  has  been  a  clean  cut,  not 
completely  dividing  the  vein,  the  resulting  scar  will  be  im- 
perceptible. Contusions  and  lacerated  wounds  are  also 
liable  to  cause  local  phlebitis,  and  continuous  pressure  may 
produce  a  like  result. 

Secondly,  extension  of  inflammation  from  surround- 
ing parts. 

In  all  cases  of  inflammation,  the  veins  share  in  the 
changes  which  occur  in  the  parts  around  them.  Exudation 
of  cells,  vascularisation  of  the  inflammatory  products, 
softening  of  the  vein-wall,  and  finally  destruction  by 
suppuration,  may  all  ensue.  If  the  inflammatory  exudation 
takes  place  beneath  tense  structures,  such  as  fasciaj,  the 
pressure  of  the  exuded  material  is  liable  to  give  rise  to  a 
widespread  thrombosis,  in  addition  to  the  clotting  which 
results  from  the  inflamed  state  of  the  vein-walls. 

Thirdly,  presence  of  a  thrombus.— A  thrombus  in  a 
vein  causes  a  certain  amount  of  irritation,  and  inflammation 
of  the  vein-wall  ensues.  The  termination  of  this  phlebitis 
will  depend  upon  the  character  of  the  clot;  suppuration 
occurs  only  when  the  latter  is  in  a  septic  condition. 

The  changes  that  occur  in  the  vein  as  the  result  of 
phlebitis  are  such  as  are  common  to  all  inflammations,  and 
need  no  special  description.  They  include  swelling  and  cell 
exudation  and  proliferation,  and  the  cells  may  either  be  ab- 
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sorbed,  or  may  remain  and  cause  a  permanent  thickening  of 
the  vein-wall,  by  the  formation  in  it  of  fibrous  tissue.  The 
effect  of  the  phlebitis  on  the  circulating  blood  is  the  forma- 
tion of  a  thrombus,  and  the  consequent  blocking  of  the 
affected  vein.  This  may  certainly  occur  independently  of 
exudation  of  lymph  into  the  cavity  of  the  vessel,  and  results 
from  the  injury  done  to  the  endothelial  lining  by  the  in- 
flammatory process. 

It  will  thus  be  seen  that  whilst,  on  the  one  hand, 
thrombosis  may  cause  phlebitis,  on  the  other,  phlebitis 
results  in  thrombosis.  Further,  the  same  causes  which 
produce  thrombosis  may  also  cause  phlebitis,  and  in  many 
cases  it  is  quite  impossible  to  say  whether  the  thrombosis 
is  primary  or  whether  it  is  secondary  to  an  antecedent 
phlebitis. 

When  a  thrombus  has  been  formed  in  a  vessel,  it  may  ex- 
tend either  with  or  against  the  blood-stream,  and  frequently 
it  grows  in  both  directions.  The  blood  on  each  side  of  the 
thrombus  is  not  in  a  stagnant  condition,  but,  on  the  con- 
trary, is  kept  in  a  state  of  constant  and  regular  agitation. 
Consequently,  the  thrombus  increases  not  only  by  a  gradual 
extension  of  coagulation  through  a  column  of  stagnant  blood, 
but  by  the  separation  of  fibrin  which  results  from  the  con- 
stant movements  of  the  fluid. 

If  the  clot  extend  towards  the  heart,  its  formation  is 
usually  arrested  when  it  reaches  the  orifice  by  which  the 
occluded  vein  opens  into  a  larger  trunk,  a  termination 
which  is  promoted  by  the  greater  vigour  of  the  circulation 
in  such  a  vessel.  Such  an  arrest  is  not,  however,  of  constant 
occurrence,  for  it  occasionally  happens  that  clot  or  fibrin  is 
deposited  upon  the  thrombus  where  it  protrudes  into  the 
main  trunk,  and  by  a  continuance  of  this  process  the  latter 
may  itself  be  occluded. 

When  the  clotting  progresses  against  the  blood-stream,  it 
does  not  usually  extend  beyond  the  first  patent  collateral 
branch.  If  the  original  thrombosis  has  commenced  in  a 
main  vein,  such  as  the  femoral,  then,  on  account  of  the 
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great  interference  with,  and  the  retardation  of,  the  blood, 
stream,  clotting  is  liable  to  be  very  extensive. 

Changes  in  the  thrombus.— The  first  and  most  con- 
stant change  is  contraction.    This  contraction  is  always 
very  noticeable  in  a  blood-clot  formed  outside  the  body, 
and,  for  long  after  the  formation  of  the  coagulum,  serum  con- 
tinues to  be  squeezed  out.  Exactly  similar  changes  occur  in 
the  thrombus  formed  in  a  vein,  and,  in  consequence,  the  wall 
of  the  vessel  is  puckered  at  the  places  where  the  plugged 
branch  veins  enter  it,  although  when  examined  post-mortem 
the  vein  as  a  whole  is  much  more  distended  and  prominent 
than  is  a  healthy  vessel.    All  thrombi  are  more  or  less 
adherent  to  the  vein-wall.    In  most  cases  the  adhesion  is 
simply  by  coagulated  fibrin,  but  is  occasionally,  in  old  clots, 
by  fibrous  tissue. 

After  it  has  contracted,  the  thrombus  becomes  gradually 
decolorised,  the  red  blood-cells  disintegrating,  and  their 
colouring  matter  being  diffused  and  removed  in  the  manner 
already  described  in  the  chapter  on  "Contusions."  The 
older  a  clot,  the  whiter  it  is. 

In  very  many  cases  the  clot  is  finally  absorbed  in  great 
part,  if  not  entirely.  It  is  most  probable  that  this  absorp- 
tion is  to  a  large  extent  the  result  of  simple  degenerative 
changes  which  occur  in  its  more  central  parts  in  consequence 
of  insufficient  nutrition ;  but  there  can  be  little  doubt  that 
much  of  the  absorption  is  due  to  the  action  of  leucocytes 
which  are  exuded  into  the  clot  from  the  wall  of  the  vein  in 
which  it  lies.  It  is  a  well-ascertained  fact  that  the  removal 
of  clots  outside  the  vessels  is  due  to  the  action  of  white 
blood-cells,  and,  as  the  number  of  leucocytes  in  a  thrombus 
constantly  increases  from  the  time  of  its  first  formation,  it 
is  highly  probable  that  here  also  they  are  employed  in  a 
similar  work. 

When  absorption  does  not  take  place,  organisation  may 
ensue.  The  process  is  the  same  as  that  already  described 
as  occurring  in  the  internal  clot  in  arteries  after  injuries, 
and  is  the  result  of  a  proliferation  of  the  endothelial  and  sub- 
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endothelial  cells,  and  their  development  into  fibrous  tissue. 
This  fibrous  tissue  afterwards  contracts,  just  as  does  a  scar, 
and  may  either  draw  the  vein-wall  with  it,  or  may  shrink 
to  one  side  of  the  vessel  and  so  allow  of  the  re-estabUshment 
of  the  circulation.  Much  more  rarely  the  blood  bores  a 
hole  through  the  organised  clot,  and  thus,  as  it  is  termed, 
"  tunnels  "  the  thrombus. 

Lastly,  thrombi  which  are  of  long  standing  may  undergo 
calcareous  degeneration  and  form  "  phleboliths."  These 
small  concretions  are  very  common  in  the  veins  of  the 
prostatic  plexus  in  old  subjects. 

Results  of  thrombosis.— The  result  of  the  arrest  of 
the  circulation  in  any  vein  will  depend  on  the  freedom  with 
which  the  blood  is  able  to  return  by  other  channels.  Where 
the  occluded  trunk  is  small  and  superficial,  the  tissues  which 
it  drains  may  present  no  change.  If,  on  the  contrary,  the 
vein  be  the  main  one  of  the  limb,  e.g.,  the  femoral,  then 
there  is,  at  first,  a  blueish  discoloration  with  swelling, 
followed,  after  a  time,  by  a  dead-white  colour  and  a  solid 
sort  of  oedema,  with  alteration  in  the  shape  of  the  leg 
and  thigh.  When  the  vein  is  permanently  blocked,  this 
oedematous  condition  may  persist  for  years,  and  is  generally 
attended  by  much  interference  with  the  usefulness  of  the 
part. 

Rarely,  portions  of  clot  become  detached,  and  are  carried 
by  the  circulation  to  the  right  side  of  the  heart,  and  thence 
to  the  lungs.  The  effects  of  this  embolism  of  the  branches 
of  the  pulmonary  artery  depend  almost  entirely  on  the  size 
of  the  embolus,  and  the  consequent  interference  with  the 
pulmonary  circulation. 

SUPPURATIVE  PKIiEBZTIS. 

Suppurative  phlebitis  is  always  the  result  of  septic  changes 
in  the  tissues  around  the  vein,  and  is  usually  the  result  of 
a  wound.  There  is  no  such  thing  as  idiopathic  or  primary 
inflammation  of  a  vein,  with  exudation  of  pus  into  its  cavity. 

Suppurative  phlebitis,  indeed,  is  usually  accompanied  by 
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diffuse  cellulitis,  an  inflammation  which  readily  extends 
along  the  cellular  tissue  which  surrounds  the  venous  trunks. 
There  is  thus  a  so-called  "  periphlebitis,"  and  the  inflamma- 
tory changes  secondarily  extend  to  and  implicate  the  vein- 
wall  itself.  In  consequence  of  the  alteration  thus  produced 
in  the  lining  membrane  the  blood  clots,  and  the  vein  is 
plugged.  The  inflammation  progresses,  and  the  vein-wall 
is  involved  in  the  suppuration.  Finally,  in  parts,  the  coats 
of  the  vein  are  destroyed,  and  pus  now  mingles  with  the 
clot  already  formed.  Haemorrhage  does  not  occur,  and  the 
pus  does  not  mingle  with  the  blood,  for  the  reason  that 
clotting  always  precedes  the  extension  of  suppuration  into 
the  vein.  In  suppurative  phlebitis,  the  clot  never  becomes 
absorbed  or  organised,  but  is  always  destroyed  with  the  vein 
in  which  it  lies.  Circulation,  therefore,  is  never  re-established 
in  the  vein  itself. 

There  is  another  way  in  which  suppurative  phlebitis  may 
originate.  In  cases  of  pysemia,  the  clots  which  are  formed 
in  the  veins  become  themselves  impregnated  with  infective 
material  absorbed  from  the  wound.  These  clots  excite 
suppurative  inflammation  in  the  vessels  which  contain 
them,  and  the  clots  themselves  become  disintegrated  and 
mingled  with  the  products  of  inflammation.  If  portions  of 
these  broken-down  and  septic  clots  are  carried  into  the 
circulation,  not  only  will  they  cause  embolism  of  the  pul- 
monary vessels,  but  wherever  they  lodge  they  will  infect 
the  tissues  in  which  they  lie,  and  wUl  excite  in  them  an 
inflammation  similar  to  that  which  was  in  progress  in 
the  part  from  which  they  were  originally  derived.  (See 
Pyaemia.) 
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ElVEBOXiISIMC. 

Embolism  is  the  term  applied  to  the  plugging  of  a  vessel 
by  a  foreign  body — usually  a  blood-clot — which  has  been 
carried  from  a  distance  by  the  blood-stream.  The  foreign 
body  is  called  an  embolus. 

An  embolus  may  be  formed  in  either  the  arterial  or 
venous  system  ;  in  the  left  or  right  side  of  the  heart.  Most 
commonly  it  is  formed  in  the  left  side  of  the  heart,  and 
consists  of  fibrin  or  blood-clot  from  diseased  aortic  or  mitral 
valves.  In  some  cases  these  emboli  contain  calcareous 
material.  An  embolus  originating  in  the  heart  wUl,  when 
swept  into  the  blood-stream,  be  carried  into  the  systemic 
circulation,  and  will  be  arrested  when  it  comes  to  a  vessel 
too  small  to  allow  its  transit.  Very  commonly  the  arrest 
occurs  above  a  bifurcation. 

In  other  cases  the  embolus  originates  in  a  vein  ;  and  then 
consists  of  clotted  blood.  If  a  portion  of  clot  in  a  throm- 
bosed vein  be  detached,  it  will  be  carried  to  the  right  side 
of  the  heart,  and  thence  into  the  pulmonary  circulation, where 
it  will  plug  some  branch  of  the  pulmonary  artery. 

The  immediate  result  of  the  lodgment  of  an  embolus  is 
the  partial  or  complete  arrest  of  the  blood-stream.  Very 
shortly,  the  blood  clots  at  the  seat  of  embolism,  and  a 
thrombus  is  thus  formed  around  the  embolus.  The  presence 
of  the  embolus  excites  inflammatory  changes  in  the  vessel- 
wall,  and  from  the  vasa  vasorum  of  the  latter  new  vessels 
are  developed,  which  penetrate  the  embolus  and  its 
surrounding  clot.    Inflammatory  changes  now  occur,  and 
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the  clot,  becoming  "organised,"  adheres  to  the  vessel- 
wall.  In  this  way  the  plugged  artery  is  permanently 
occluded . 

Such  is  the  usual  result  of  embolism,  but,  in  rare  cases, 
the  embolus,  being  composed  of  soft  clot,  may  be  disin- 
tegrated, and  the  channel  of  the  vessel  may  be  reopened. 
In  other,  and  still  more  rare,  instances,  an  aneurysm  may 
form  at  the  seat  of  embolism,  as  described  in  the  chapter  on 
Aneurysm. 

In  addition  to  the  local  effects  of  embolism,  the  parts  to 
which  the  plugged  vessel  is  distributed  suffer  from  deficient 
supply  of  fiiood.  The  moment  that  the  artery  is  occluded, 
the  patient  usually  suffers  severe  pain  at  the  place  where 
the  embolus  lodges,  while  in  the  peripheral  parts  he  ex- 
periences sensations  of  numbness,  with  superficial  burn- 
ing pain  and  loss  of  power  in  the  muscles.  Unless  the 
collateral  circulation  enlarges,  the  most  distal  parts  will 
gradually  pass  into  a  condition  of  dry  gangrene,  and,  in 
some  cases,  such  a  result  is  hastened  by  the  detachment  of 
small  portions  of  the  embolus  or  its  surrounding  thrombus 
and  consequent  embolism  of  other  and  more  distal  vessels. 
(See  Gangrene.)  In  many  eases  of  embolic  gangrene,  com- 
plicated by  heart  disease,  the  patient  does  not  long  survive 
the  death  of  a  limb. 

The  effects  of  embolism  of  a  branch  of  the  pulmonary 
artery  depend  to  a  great  extent  on  the  size  of  the  occluded 
vessel.  If  very  large,  death  may  ensue  almost  instanta- 
neously ;  if  not,  recovery  may  follow  after  temporary 
consoUdation  of  the  lung  around  the  plugged  vessel.  The 
subject  of  "  septic  embolism  "  has  already  been  dealt  with 
in  the  chapter  on  Pysemia. 

Instead  of  blood-clot  and  fibrin,  an  embolus  may  be 
composed  of  portions  of  a  tumour  which  has  grown  into  the 
surrounding  vessels  without  causing  their  obliteration,  of 
micro-organisms,  of  fat,  of  parasites,  &c.  Such  cases  are 
necessarily  of  considerable  rarity,  and,  with  the  exception 
of  fat  embolism,  of  no  great  practical  importance.  Fat 
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embolism  is  of  some  interest,  for  it  seems  to  explain  cases 
of  death  after  both  simple  and  compound  fractures  which 
would  otherwise  be  obscure.  It  results  from  the  destruction 
of  the  fat-cells  in  the  fractured  bone  and  the  passage  of 
fat-granules— often  aided  by  the  tension  produced  by  in- 
flammatory exudation — into  the  lymphatics  and  veins. 
From  these  vessels  the  fat  is  carried  to  the  lungs,  and  causes 
obliteration  of  the  pulmonary  capillaries. 


i 


CHAPTER  XXXI. 


DISEASES    OF   THE  ZiVIKEFHATIC 
SVSTEM. 

IiYnXPHAXfCZTZS. 

Lymphangitis,  or  inflammation  of  the  lymphatic  vessels,  is 
commonly  the  result  of  the  transmission  by  them  of 
irritating  material  from  a  wounded  surface.  It  is  especially 
prone  to  follow  poisoned  wounds  of  all  kinds,  more 
particularly  those  in  which  the  poison  is  a  bacterial  one, 
and  is  thus  frequently  seen  in  cases  of  post-mortem  or 
dissection  wounds,  as  well  as  in  the  injuries  sustained  by 
butchers  from  implements  used  in  their  work.  In  many 
cases  the  injury  is  extremely  slight,  such  as  a  scratch  or  a 
prick,  and  the  retention  of  pus  even  in  minute  quantities 
seems  to  greatly  favour  the  development  of  the  disease. 
Commencing  in  the  radicles  of  the  lymphatic  system,  the 
inflammatory  process  extends  along  their  cellular-tissue 
sheath  as  well  as  in  the  vessel-wall  itself ;  when  the  trunk 
is  a  superficial  one,  the  skin  commonly  shows  a  red  line  in 
the  course  of  the  aflfected  lymphatic.  As  a  residt  of  the 
inflammation,  the  vessel-wall  becomes  thickened  and  its 
contents  turbid  or  coagulated.  Sometimes  suppuration 
ensues,  and  very  often  lymphadenitis  complicates  the  course 
of  the  disease. 

IiYMPHAlfGZECTASZS  ATTD  X.YM:PHOIMtH<EA< 

Lymphangiectasis,  or  dilatation  of  lymphatic  vessels,  re= 
suits  from  anything  which  obstructs  the  flow  of  lymph  to 
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such  an  extent  that  the  collateral  as  well  as  the  main 
channels  are  closed.  This  condition  sometimes  results 
from  a  chronic  lymphangitis,  but  more  often  from  the 
pressure  of  some  new  growth.  In  not  a  few  instances  no 
cause  can  be  assigned.  The  common  situations  for  varicose 
lymphatics  are  the  inguinal  regions  and  the  inner  side  of 
the  thigh.  The  appearance  of  the  skin  in  such  cases  has 
been  likened  to  the  rmd  of  an  orange,  and  when  numerous 
lymphatics  are  much  dilated  they  present  just  the  same 
tortuous  outline,  with  pouches  at  the  curvatures,  as  do 
varicose  veins.  They  are,  however,  quite  colourless,  and 
only  covered  by  the  surface  epithelium.    Occasionally,  in 
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Lymphangioma  from  the  Skin  of  the  Buttock.  The  dilated 
lymph  spaces  causing  protrusion  of  the  surface  epithehum  are 
well  seen.    (Crouch,  i  inch.) 

connection  with  this  disease,  there  is  a  rupture  of  the 
dilated  vessels  and  a  discharge  of  lymph — a  condition 
known  by  the  name  of  lymphorrhoea. 

Lymphangioma  is  merely  an  exaggeration  of  lymph- 
angiectasis,  the  dilated  lymphatics  forming  definite  swellings 
or  tumours.  These  growths  are  sometimes  congenital,  and 
I  have  seen  one  on  the  buttock  of  a  boy  which  looked  like 
a  difi"use  papilloma,  with  very  translucent  papillse.  Micro- 
scopically, the  growth  is  seen  to  be  composed  of  dilated 
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lymphatics.  In  cases  of  macroglossia  also,  much  of  the 
enlargement  is  found  to  be  due  to  dilated  lymph  channels. 

EIiEPHillirTXASXS. 

The  term  elephantiasis  is  applied  to  all  all  forms  of  chronic 
hypertrophy  of  the  skin  and  subcutaneous  tissue  which 
result  in  the  production  of  much  deformity.  The  term 
"spurious  elephantiasis"  has  been  lately  applied  to  those 
cases  in  which  the  disease  is  the  result  of  inflammation  of 
no  specific  or  definite  form.  Good  examples  may  be  seen 
in  the  enlargements  of  the  legs  of  patients  with  chronic 
ulcers,  or  of  the  scrotum  in  cases  of  long-standing  urethral 
stricture  with  fistulse.  The  enlargement  is  due  to  an  over- 
growth of  the  connective-tissue  elements  of  the  parts.  This 
increase  is  due  both  to  the  vascularity  of  the  chronically 
inflamed  tissue  and  the  attendant  exudation,  and  also  to 
the  subsequent  interference  by  pressure  with  the  flow  of 
lymph  in  the  lymphatics. 

The  term  true  elephantiasis,  or  elephantiasis 
arabum,  is  applied  to  a  special  form  of  the  disease  which 
is  endemic  in  certain  countries — notably  certain  parts  of 
Asia,  Arabia,  and  Barbadoes — and  which  develops  indepen- 
dently of  previous  local  inflammations.  The  natives  of  the 
countries  infested  by  the  disease  are  more  liable  to  attack 
than  are  Europeans,  and  it  is  supposed  by  some  writers 
that  the  want  of  clothing  on  the  legs  and  feet  renders  these 
parts  more  susceptible.  The  onset  of  the  disease  is  marked 
by  fever,  and  the  skin  of  the  affected  part — generally  the 
leg  or  scrotum — becomes  red  and  inflamed,  with  small 
vesicles  on  the  surface.  These  attacks  of  cutaneous  inflam- 
mation frequently  recur,  and  each  one  leaves  in  its  train  a 
permanent  distension  of  some  of  the  lymphatics.  The 
subcutaneous  tissue  is  at  first  soft  and  oedematous,  and  pits 
on  pressure  ;  after  a  time,  it  becomes  hard  and  brawny, 
and  the  skin  is  either  covered  with  vesicles  and  dilated 
lymphatics,  or,  in  the  later  stages  is  eczematous,  roughened, 
tubercular,  and  horny.     The  amount  of  newly  formed 
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fibrous  tissue  is  frequently  enormous,  the  scrotum  weighing 
as  much  as  one  hundred  pounds  or  more,  and  the  thigh 
measuring  one  or  two  feet  in  diameter. 

The  cause  of  true  elephantiasis  has  long  been  the  subject 
of  much  speculation,  and  it  has  been  attributed  to 
exposure  to  excessive  heat,  to  the  absorption  of  poison  by 
the  skin,  to  an  inherited  predisposition,  &c.  It  is  very 
generally  believed  at  present  that  the  disease  is  the  result 
of  the  passage  of  a  nematode  worm  (the  filaria  sanguinis 
hominis)  into  the  lymphatic  tissues.  The  adult  female 
worm  is  about  3I  inches  in  length,  and  as  thin  as  a  very 
fine  hair,  having  a  breadth  of  about  ^  of  an  inch;  the 
adult  male  has  not  yet  been  obtained  entire,  so  its  length  is 
uncertain,  but  in  breadth  it  is  about  ^  of  an  inch. 

The  worm  breeds  freely  in  the  human  body,  and  appears 
to  choose  for  its  habitat  some  of  the  lymphatic  tissues,  just 
as  the  trichina  selects  muscle.  The  embryos,  which  are 
about  Jg-  of  an  inch  in  length,  and  -gJ^  in  width,  are 
endowed  with  free  mobility  from  their  birth,  exhibiting 
lashing,  eel-like  movements  when  placed  under  a  microscope. 
They  readily  make  their  way  along  the  lymphatic  vessels, 
and  reaching  the  thoracic  duct,  enter  the  blood-stream.  In 
the  blood  of  an  afiected  person  they  are  usually  entirely 
absent  during  the  day,  beginning  to  appear  about  evening 
and  being  present  in  enormous  numbers  during  the  night. 

This  periodicity  depends  on  the  wakefulness  or  otherwise 
of  the  patient,  for  if  sleep  be  taken  during  the  day  instead 
of  at  night,  the  filarise  also  change  their  habits.  Whither 
they  disappear  during  the  waking  hours  is  not  known, 
and  it  has  been  suggested  that  none  of  them  live  more  than 
a  night,  and  that  each  evening  a  fresh  brood  is  pro- 
duced. These  embryo  filarise  do  not  undergo  further 
development  whilst  in  the  human  body,  but  it  appears  fi-om 
the  investigations  of  recent  observers — especially  Manson 
— that  the  mosquito  is  their  next  host.  They  are  taken 
up  by  the  mosquito  when  the  latter  draws  blood  at  night, 
and  in  it  they  further  develop,  cause  the  death  of  their 
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host,  and  then  escape  into  the  water  near  which  these 
insects  usually  live.  From  the  water  they  may  gain  access 
to  man  either  by  the  alimentary  tract  or  through  the  skin. 
There  is  yet  some  doubt  in  which  of  these  ways,  but  the 
former  appears  much  the  more  probable. 

The  presence  of  fi]aria3  is  supposed  to  produce  elephan- 
tiasis by  keeping  up  a  chronic  irritation  and  inflammation 
of  the  lymphatics  in  which  they  breed,  but  it  is  also 
suggested  that  the  lymphatic  vessels  themselves  are 
occasionally  mechanically  blocked  by  prematurely  dis- 
chai-ged,  immature  ova  which  have  a  much  greater  trans- 
verse diameter  than  the  embryo  filarise.  It  may  be 
mentioned  that  other  diseased  conditions  are  also  ascribed 
to  the  presence  of  the  filaria  sanguinis  hominis,  especially 
some  forms  of  endemic  hsematuria,  chyluria,  and  hydrocele 
containing  chylous  fluid. 

IiYMFHADEM'ITZS. 

Lymphadenitis,  or  inflammation  of  a  lymphatic  gland,  is 
generally  the  sequel  of  an  injury  to,  or  inflammation  of, 
some  peripheral  part  in  which  the  lymphatic  vessels  passing 
to  the  inflamed  gland  arise,  and  is  often  a  complication  of 
lymphangitis.  In  some  cases  direct  injury  appears  to  act 
as  the  exciting  cause;  in  others,  excessive  or  long-con- 
tinued exercise  may  start  the  affection.  Inflammation  of 
lymphatic  glands  is  also  met  with  in  various  forms  of 
specific  disease,  e.g.,  gonorrhoea,  erysipelas,  &c.,  but  at  pre- 
sent only  the  simple  non-specific  inflammations  will  be 
considered. 

The  affected  gland  presents  all  the  ordinary  appearances 
common  to  inflammations  in  general ;  it  becomes  vascular, 
soft,  and  swollen,  and  the  loose  connective  tissue  in  which 
it  lies  shares  in  the  pathological  changes.  On  section,  it  is 
found  to  contain  a  good  deal  of  fluid,  and  microscopical 
examination  shows  that  it  is  infiltrated  with  leucocytes, 
which  are  especially  numerous  in  the  cortex.  Lymph- 
adenitis may  terminate  in  different  ways.    In  favourable 
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cases  resolution  occurs,  tbe  vascularity  subsides,  and  the 
exuded  leucocytes  return  to  the  lymphatic  channels.  Very 
commonly  suppuration  results,  the  leucocytes  increase  in 
number,  many  of  them  die,  and  small  collections  of  pus 
form  in  different  parts  of  the  gland  and  in  the  surround- 
ing cellular  tissue.  These  collections  run  together,  and  an 
abscess  forms  and  comes  to  the  surface.  In  severe  cases 
the  inflamed  gland  sloughs,  and  the  abscess  which  necessarily 
occurs  in  such  cases  exposes,  when  it  bursts,  the  necrosed 
gland  lying  in  its  floor.  Where  the  cause  of  the  original 
inflammation  is  itself  persistent  the  inflammation  be- 
comes chronic,  the  cells,  as  in  all  chronic  inflammations, 
tend  to  develop,  and  the  aflfected  gland  and  the  neighbour- 
ing tissues  are  enlarged  and  indurated  by  the  growth  in 
them  of  connective  tissue.  If  the  patient  be  strumous, 
tubercle  may  develop,  and  the  inflammatory  products  will 
then  caseate  or  calcify  in  the  manner  already  described  in 
the  chapter  on  Struma. 

TITMOtTRS  OF  I.VIVIFHATIC  CIiAn-SS. 

Lymphoma. — A  lymphoma  is  a  tumour  composed  of 
lymphatic  glandular  tissue.  Its  most  common  situation  is 
the  neck,  and  it  may  affect  one  or  more  glands.  Lympho- 
mata  vary  in  size,  and  although  it  is  seldom  that  any  single 
gland  attains  a  greater  size  than  that  of  a  hen's  egg,  several 
aflfected  glands  may  together  form  a  mass  of  considerable 
bulk.  These  growths  are  encapsuled,  do  not  infiltrate  the 
neighboiiring  tissues,  and  although  often  rather  adherent, 
do  not  show  signs  of  inflammatory  thickening.  The  tumours 
are  not  malignant  and  are  painless.  On  section,  except  for 
their  unusual  size,  they  present  the  appearance  of  a  normal 
lymphatic  gland.  Microscopically,  they  do  not  differ  from 
lymphoid  tissue,  and  it  is  difficult  to  say  whether  they 
should  be  classed  amongst  the  simple  hypertrophies  or  the 
new  growths. 

Lymphadenoma. — Lymphadenoma  is  a  disease  charac- 
terised by  overgrowth  of  lymphatic  glandular  tissue  in 
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many  parts  of  tho  body.  The  growth  is  most  common  in 
the  lymphatic  glands  themselves,  but  is  found  also  in  the 
medulla  of  bones,  the  intestinal  canal,  the  spleen  and  the 
connective  tissues.  As  regards  the  lymphatic  glands  the 
new  growth  is  in  some  cases  soft  and  almost  brain  like  (soft 
lymphadenoma)  :  in  others  hard,  elastic,  and  tough 
(hard  lymphadenoma).  In  the  first  variety,  contiguous 
diseased  glands  not  infrequently  cohere,  and  also  become 
closely  adherent  to  the  surrounding  tissues.  The  growth  is 
in  many  cases  very  rapid,  and  neighbouring  parts  may  be 
either  compressed  or  infiltrated.  On  section,  the  diseased 
glands  present  a  greyish  or  greyish-white  tint,  mottled  in 
places  with  red.  Microscopically  examined,  the  growth 
is  seen  to  be  composed,  first,  of  round  cells,  similar 
to  those  of  a  lymphatic  gland,  and  lying  in  a  delicate 
matrix  of  connective  tissue  arranged  in  the  form  of  a  net- 
work; and  secondly,  of  large,  round,  or  oval  multi- 
nucleated cells,  similar  to  those  of  sarcoma,  with  which 
there  may  be  mingled  a  certain  number  of  spindle-cells. 
These  growths  are  often  called  lympho-sarcomata,  and 
there  is  no  hard-and-fast  line  between  lymphadenoma  and 
lympho-sarcoma.  Their  presence  is  frequently  accompanied 
by  great  debility,  anaemia,  and  exhaustion,  with  emaciation, 
diarrhoea,  and  vomiting.  They  may  cause  death  in  this 
manner  or  by  pressure  on  import-aniT viscera.  Their  deve- 
lopment is  often  associated  with  secondary  growths  in  the 
viscera  and  in  the  bones. 

The  hard  lymphadenomata  are  not  so  malignant  as  is  the 
soft  variety,  being  slower  in  their  growth,  more  encapsuled, 
and  less  widely  distributed.  The  disease  tends  to  extend 
along  the  several  glands,  forming  a  lymphatic  chain,  rather 
than  to  affect  many  different  groups  or  to  occur  in  the 
viscera.  In  structure  the  hard  lymphadenomata  differ  from 
the  soft  variety  in  the  greater  abundance  of  their  fibrous 
stroma — a  condition  which  accounts  for  their  greater  firm- 
ness. Between  the  hard  and  soft  lymphadenomata  transi- 
tional forms  may  be  found. 
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Leucocythaemia — In  this  disease  we  have  a  large 
increase  in  the  number  of  white  corpuscles  of  the  blood  and 
enlargement  of  the  lymphatic  glands  or  spleen,  or  of  all  the 
lymphoid  structures,  frequently  with  marked  changes  in 
the  bone  marrow  and  secondary  deposits  in  the  viscera. 
A  fatal  termination  is  very  common. 

Leucocytosis.— This  term  is  used  to  indicate  a  simple 
increase  in  number  of  the  white  blood-cells.  It  is  a  com- 
paratively common  complication  of  lymphadenoma,  but 
occurs  also  in  many  other  morbid  conditions. 

Sarcoma. — Sarcoma  of  a  lymphatic  gland  occurring  as 
a  primary  growth,  not  of  the  variety  already  described  as 
lympho-sarcoma,  is  of  rare  occurrence.  Such  tumours  are, 
however,  occasionally  met  with,  and  I  have  seen  several 
such  cases  affecting  the  axillary  glands.  In  some  the 
growth  was  composed  of  large,  in  the  others  of  small,  round 
cells.    Other  varieties  have  been  described. 

The  frequency  with  which  the  lymphatic  glands  are 
secondarily  affected  by  malignant  tumours  is  well  known, 
and  is  mentioned  in  connection  with  the  new  growths  of 
different  organs. 


.1 


CHAPTER  XXXII. 


DISEASES  AND  INJURIES  OF  THE 
I.AXIYNX. 

Simple  acute  laryngitis,  or  inflammation  of  the  larynx, 
occurs  most  commonly  as  a  result  of  exposure  to  wet  or 
cold  ;  but  may  result  from  extension  of  inflammation  from 
neighbouring  parts,  from  inhalation  of  irritating  chemical 
viipours,  and  from  injuries  inflicted  by  foreign  bodies  or  by 
hot  liquids ;  it  is  also,  but  more  rarely,  met  with  in  some 
of  the  exanthemata,  and  especially  in  measles. 

It  is  characterised  by  acute  hypersemia  and  redness,  with 
some  swelling  and  the  formation  of  a  watery  or  viscid 
discharge.  In  severe  cases  the  inflammation  may  terminate 
in  the  formation  of  an  abscess  or  of  ulcers,  whilst  very 
exceptionally  the  mucous  membrane  may  even  slough. 
Small  ecchymoses  are  comparatively  common,  and  the  term 
"  hsemorrhagic  laryngitis"  is  sometimes  employed  to  indi- 
cate cases  where  the  expectoration  is  blood-stained. 

(Edematous  laryngitis  is  but  a  variety  of  the  acute 
form,  in  which  cedema  is  developed  to  an  unusual  extent ;  it 
is  most  commonly  seen  in  connection  with  scalds,  and  the 
extension  of  erysipelatous  inflammation. 

Simple  acute  laryngitis  is  seldom  fatal  in  adults,  but  in 
children,  in  whom  the  glottis  is  but  a  narrow  aperture, 
dyspnoea  is  common  on  account  of  the  obstruction  caused 
by  swelling,  and  is  sometimes  very  urgent ;  it  is  increased 
at  intervals  by  spasm  or  by  the  collection  of  viscid  mucus. 
In  cedematous  laryngitis  dyspnoja  is,  in  adults  as  well  as  in 
children,  a  most  prominent  symptom,  and  is  caused  by  the 
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great  swelling  of  the  ary-epiglottic  folds  and  ventricular 
bands.  Dysphagia  and  the  sensation  of  a  foreign  body  in 
the  throat  are  also  often  complained  of  and  result  from  the 
swollen  state  of  the  epiglottis,  which  is  rendered  rigid  and 
erect  by  the  infiltration  of  fluid  beneath  its  mucous  mem- 
brane. In  even  the  most  severe  cases  the  cedema  is  limited 
to  the  larynx,  and  does  not  extend  below  the  true  vocal 
cords. 

Oedema  of  the  glottis  occurs  also  as  a  complication  of  all 
the  other  varieties  of  laryngitis,  and  is  sometimes  met  with 
in  general  dropsy  and  in  diseases  of  the  kidneys. 

Simple  chronic  laryngitis  is  commonly  the  result  of 
excessive  use  of  the  voice,  but  occurs  also  as  a  sequel  to 
acute  laryngitis,  and  is  often  met  with  in  patients  who 
are  habitual  drunkards.  In  such  cases  the  vocal  cords 
become  red,  thickened,  and  fleshy,  and  the  whole  mucous 
membrane  is  usually  irregularly  thickened  by  the  growth 
of  newly  formed  fibrous  tissue  in  its  substance,  whilst 
enlargement  of  the  mucous  follicles  and  destruction  of  the 
surface  epithelium  are  occasionally  seen.  The  term 
"  follicular  laryngitis  "  has  been  applied  to  those  cases  in 
•which  the  follicles  are  especially  enlarged  and  distended 
with  mucus.  Small  circular  ulcers  sometimes  form  in  this 
variety  of  laryngitis. 

CR0TTP017S  AITD  DZPHTHERZTZC  I.ARVM-GZTZS. 

The  term  croup  was  for  long  used  to  indicate  an  inflam- 
mation of  the  air  passages  associated  with  the  formation  of 
membrane,  and  in  this  sense  it  is  still  frequently  employed. 
At  the  present  time,  however,  it  is  believed  by  an  increasing 
number  of  observers  that  cases  of  so-called  "  croup  "  are 
either  examples  of  dipththeria  or  of  simple  laryngitis,  and 
my  own  experience,  derived  from  a  considerable  number  of 
post-mortem  examinations  as  well  as  from  clinical  practice, 
has  convinced  me  that  laryngitis  with  the  formation  of  mem- 
brane does  not  exist  as  a  disease  separate  from  dipththeria. 

Cases  of  laryngeal  dyspnoea  occurring  in  children  may 
therefore  be  looked  upon  as  either  instances  of  simple 
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laryngitis  with  associated  spasm  of  the  muscles  of  the  glottis, 
or  if  Lembrane  is  present,  as  of  a  dipththeritic  nature. 

Dipththeria  is  a  constitutional  disease  characterized  by 
au  inflammation  of  the  fauces  and  air-passages  with  the 
formation  of  membrane. 

The  disease  is  due  to  a  specific  organism,  and  results  from 
bad  hygienic  conditions.  It  is  most  common  in  children, 
and  is  more  fatal  in  them  than  in  adults.  It  commonly 
commences  in  inflammation  of  the  tonsils,  uvula,  and 
pharynx,  and  in  most  cases  the  inflammatory  process  does 
not  extend  to  the  larynx  at  all.  In  some  of  the  worst 
cases  the  dipththeritic  inflammation  is  confined  to  the  nasal 
mucous  membrane. 

The  affected  parts  are  at  first  red,  swollen  and  inflamed, 
but  soon  assume  an  ashen-grey  tint,  and  after  a  day  or  two 
become  covered  with  a  thick  leathery  membrane.  If  this 
is  peeled  off  a  raw  granulating  surface  is  exposed.  The  micro- 
scope shows  that  the  mucous  membrane  is  covered  with 
dense  masses  of  bacilli  and  micrococci,  and  that  there  is  cell 
exudation  into  its  deeper  parts.  The  membrane  is  generally 
formed  by  the  necrosis  or  death  of  the  epithelial  cells  and  the 
upper  part  of  the  sub-epithelial  tissue,  so  that  it  may  be  said 
that  in  diphtheria  there  is  an  inflammation  followed  by 
sloughing  of  portions  of  the  affected  mucous  membranes. 
If  the  slough  or  membrane  is  peeled  off',  it  of  course  exposes 
a  granulating  surface,  and  when  the  membrane  has  been 
separated  the  resulting  ulcers  cicatrize.  Diphtheria  is  a 
very  fatal  disease,  and  may  cause  death  in  several  ways. 
In  bad  cases  the  patient  may  die  of  the  general  constitu- 
tional affection  before  any  membrane  has  been  formed. 
In  other  cases,  death  results  from  extreme  antemia  and 
exhaustion,  but  in  many  patients,  and  especially  in  childi^en, 
death  ensues  from  implication  of  the  air-passages  and 
dyspna3a.  This  may  be  due  to  the  swelling  of,  or  formation 
of  membrane  upon,  the  mucous  lining  of  the  larynx,  but  in 
other  cases  is  the  i^esult  of  an  extension  of  the  membrane  to 
the  trachrea  and  the  bronchi,  and  in  not  a  few  instances  is  due 
to  the  development  of  bronchitis  and  broncho-pneumonia. 
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In  most  casesof  diphtheria  there  is  an  associated  enlarge- 
ment of  the  cervical  lymphatic  glands  and  albuminuria 
Later  on,  diphtheritic  paralysis  may  develop. 

Tubercular  laryngitis  is  almost  invariably  a  sequel  to 
tubercular  disease  of  the  lungs,  and  is  said  to  occur  in  about 
30  per  cent,  of  cases  of  tubercular  phthisis. 

It  commonly  commences  with  a  general  cedematous  ap- 
pearance of  the  larynx,  the  mucous  membrane  of  which  is 
often  abnormally  pale,  the  parts  most  early  affected  by  the 
swelling  being  the  arytenoids,  with  the  neighbouring 
mucous  membrane,  and  the  epiglottis.  In  this  swollen  mem- 
brane a  microscopical  examination  shows  the  deposit  of 
tubercle,  and  very  quickly  the  smooth  epithelial  lining 
becomes  first  raised  in  small  swellings,  and  subsequently 
pitted  with  minute  ulcers,  which  as  they  increase  in  size 
coalesce  and  extend  in  depth,  and  rapidly  destroy  the  epithe- 
lial surface.  The  ulceration  often  commences  near  to  the 
posterior  attachment  of  the  vocal  cords,  but  subsequently 
may  extend  to  any  part  of  the  larynx.  In  exceptional 
cases  the  ulceration  results  in  perichondritis  and  destruction 
of  the  laryngeal  cartilages.  Dyspnoea  is  not  generally  a  pro- 
minent symptom,  but  in  exceptional  cases  may  be  severe 
enough  to  warrant  the  performance  of  tracheotomy. 

Syphilitic  laryngitis  occurs  under  several  forms.  In 
secondary  syphilis  the  larynx  is  often  attacked  by  an 
apparently  simple  inflammation  with  redness  and  catarrh, 
whilst  superficial  ulceration,  and  much  more  rarely  mucous 
tubercles,  may  develop. 

In  late  syphilis  the  larynx  may  be  affected  by  deep  and 
rapidly  extending  ulceration,  which  is  very  liable  to  pene- 
trate and  attack  the  cartilages ;  it  is  rarely  the  result  of 
the  breaking  down  of  gummata.  In  bad  cases  there  may 
be  caries  or  necrosis  of  the  cartilages,  with  subsequent 
extension  of  the  inflammation  into  the  subcutaneous  tissues 
and  the  formation  of  abscesses.  In  all  cases  the  epiglottis 
is  especially  liable  to  be  attacked  and  may  be  completely 
destroyed.     Occasionally  the  inflammation  commences  in 
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the  perichondrium,  and  only  subsequently  extends  to  the 
mucous  membrane.  The  inflammatory  process  is  liable  to 
be  very  chronic,  but  in  any  case  acute  cedema  may  suddenly 
ensue  and  urgent  dyspnoea  may  result.  In  cases  of  long 
standing  there  is  often  much  thickening  of  the  mucous 
membrane  and  cicatricial  contraction,  whilst  more  rarely 

Fig.  57. 


Syphilitic  Ulceration  of  the  Larynx  with  formation  of 
cicatricial  bands  and  destruction  of  the  epiglottis. 

bands  of  membrane  and  adhesions  unite  the  opposed  inflamed 
surfaces.  In  this  way  the  orifice  of  the  glottis  may  become 
much  contracted,  and  permanent  dyspnoea  and  stenosis  may 
result.  The  larynx  may  be  affected  in  any  of  the  above- 
mentioned  ways  in  patients  with  congential  syphilis. 

TUnXOTTRS   or   THE  IiARYIffX, 

The  most  common  innocent  tumour  of  the  larynx  is  a 
papilloma.  The  papillomata  of  the  larynx  differ  somewhat 
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from  each  other,  and  may  be  either  single  or  multiple, 
pedunculated  or  sessile.  They  occur  at  all  times  of  life' 
but  are  rare  after  fifty,  and  are  relatively  common  in 
childhood.  Their  most  frequent  seats  are  the  vocal  cords, 
especially  their  most  anterior  parts,  and  the  ventricles. 
Their  surface  is  warty  and  rough,  and  their  colour  grey 

Fig.  58. 


Papilloma  of  the  Vocal  Cords. 

or  red.  The  most  prominent  symptom  caused  by  these 
tumours  is  hoarseness  of  voice,  but  in  childi-en  they  may 
cause  much  spasm  and  dyspnoja,  and  occasionally  terminate 
fatally. 

Fibromata  of  the  larynx  are  slowly  growing  tumours, 
most  common  in  people  of  middle  age,  and  usually  situated 
on  the  vocal  cords.  They  are  commonly  single,  and  form 
round  or  oval  smooth  tumours.  They  are  generally  no 
larger  than  a  pea,  but  may  be  as  large  as  a  hazel-nut,  and 
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are  either  sessile  or  pedunculated.  Their  cut  surface  is 
white,  and  the  microscope  shows  that  they  consist  of  dense 
fibrous  tissue. 

Mucous  cysts  are  developed  in  connection  with  the 
mucous  follicles  of  the  larnyx.  They  are  most  common  on 
the  back  of  the  epiglottis  and  in  the  ventricles,  and  vary  in 
size  from  that  of  a  pin's-head  to  that  of  a  hazel-nut.  They 
contain  clear  mucus. 

In  addition  to  these  above-mentioned  innocent  growths, 


Fig.  59- 


Epithelioma  of  the  Larynx. 


adenomata,  angeiomata,  enchondromata,  lipomata,  and 
myxomata  have  been  described ;  all  these  varieties  of 
tumours  are,  however,  of  very  i^are  occurrence. 

The  most  common  malignant  growth  of  the  larynx  is 
undoubtedly  epithelioma;  it  may  be  either  intrinsic  or 
extrinsic  in  its  origin.  The  former  term  is  applied  to 
tumours  which  commence  completely  within  the  laryngeal 
box  or  grow  on  the  true  vocal  cords,  in  the  ventricles, 
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and  on  the  parts  beneath  the  cords.    Tumours  originating 

in  the  epiglottis  or  the  ary-epiglottic  folds  are  said  to  be 

extrinsic. 

The  patients  in  whom  epitheliomata  occur  are  most 
frequently  men  over  middle  age,  and  the  growth  may 
originate  in  any  part  of  the  larynx.  The  surface  of  these 
tumours  is  generally  very  definitely  papillary  or  warty, 
and  for  this  reason  mistakes  in  diagnosis  are  common.  The 
growth  of  epithelioma  of  the  larynx  is  comparatively  slow, 
and  life  is  generally  prolonged  for  rather  more  than  two 
years. 

When  originating  inside  the  laryngeal  box  the  progress 
of  the  tumour  is  much  slower  than  when  it  commences 
extrinsically,  and  the  lymphatic  glands  are  not  affected 
until  late  in  the  disease.  Epithelioma  spreads  very  slowly 
in  cartilage,  but  as  it  attacks  it  perichondritis  is  set  up,  and 
necrosis  of  portions  of  cartilage  may  result.  When  the 
growth  reaches  tha  extra-laryngeal  tissues,  suppuration  and 
sloughing  commonly  ensue,  and  the  tumour  may  fungate 
through  openings  in  the  skin. 

Death  often  results  from  septic  broncho-pneumonia,  set 
up  by  the  foul  state  of  the  larynx,  but  in  other  cases  is 
brought  about  by  dyspnoea  or  exhaustion.  The  lymphatic 
glands  which  are  infiltrated  sometimes  form  large  breaking- 
down,  sloughing  masses,  and  are  more  likely  to  be  early 
implicated  in  the  extrinsic  variety.  Dissemination  and  the 
development  of  secondary  tumours  in  the  viscera  are  very 
rare.  Epithelioma  of  the  larynx  is  usually  of  the  squamous- 
celled  variety^  but  columnar-celled  growths  have  been  de- 
scribed. Spheroidal-celled  alveolar  carcinoma  is  also  but 
rarely  met  with. 

Sarcoma  of  the  larynx  is  a  rare  disease.  The  tumours 
are  sometimes  of  considerable  size,  and  are  at  first  smooth 
and  globular,  but  subsequently  ulcerate  and  infiltrate  the 
surrounding  parts  in  the  same  way  as  does  an  epithelioma. 
The  tumour  may  be  of  either  the  round  or  spindle-celled 
variety,  and,  unlike  the  epitheliomata,  raxely  affects  the 
lymphatic  glands  ;  dissemination  is  also  uncommon. 
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XNJtJBIES  or  THE  lARYNX. 

Blows  upon  the  larynx  may  cause  much  reflex  spasm 
and  dyspna3a,  which  is  sometimes  urgent.  Fractures  of  the 
cartilages  are  rare,  and  may  result  either  from  a  blow  or  a 
squeeze  ;  the  thyroid  cartilage  is  more  often  fractured  than 
the  cricoid.  Such  injuries  are  always  serious,  and,  when 
the  mucous  membrane  is  torn,  haemoptysis  and  dyspnoea  are 
common.  Death  not  uncommonly  results  from  obstruction 
to  the  passage  of  air  by  displacement  of  the  fractured 
cartilage. 

Scalds  of  the  larynx  are  most  often  seen  in  children,  and 
commonly  result  from  attempts  to  drink  from  a  kettleful  of 
boiling  water.  In  these  cases  the  lips,  cheeks,  and  tongue 
are  commonly  blistered,  white,  and  swollen,  the  voice  is 
husky,  and  swallowing  is  painful.  Cbldematous  laryngitis  is 
very  liable  to  supervene  within  an  hour  or  two,  and  in  the 
absence  of  treatment  death  from  dyspnoea  is  of  common 
occurrence. 

FOREIGN'  BODIES  IN*  THE  AIR-FASSAGES. 

Foreign  bodies  always  obtain  access  to  the  air-passages 
during  the  act  of  inspiration,  except  in  cases  where  the 
muscles  of  the  glottis  are  paralysed,  as,  e.g.,  after  diphtheria  ; 
they  cannot  normally  obtain  an  entrance  during  deglutition. 
In  most  cases  they  obtain  entrance  through  some  sudden 
inspiratory  act  whilst  the  foreign  body  is  in  the  mouth ; 
thus,  a  piece  of  meat  may  pass  into  the  larynx  if  the  patient 
suddenly  laughs  whilst  eating,  or  a  pin  or  other  foreign 
body  held  between  the  lips  may  in  a  similar  way  obtain 
entrance.  Foreign  bodies  may  also  pass  into  the  air-passages 
during  deep  ansesthesia  when  the  normal  sensibility  of  the 
glottis  is  numbed. 

A  foreign  body  may  lodge  in  the  larynx,  the  trachea,  the 
bronchi,  or  the  lungs,  and  the  symptoms  differ  according  to 
the  position  in  which  it  rests. 

In  the  larynx  a  large  mass  of  meat  or  similar  material 
may  completely  block  the  glottis,  and  cause  death  from 
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dyspncBa  in  a  few  minutes;  and  in  other  cases,  although 
not  large  enough  to  mechanically  close  the  whole  glottis  a 
foreign  body  may  cause  death  through  spasm  set  up  by  its 
irritation.  If  death  does  not  at  once  result,  and  the  forei-n 
body  remains  in  the  larynx,  it  interferes  with  respiration 
and  speech  to  a  varying  extent,  but  the  symptoms  are  con- 
tinuous so  long  as  it  remains,  although  they  are  liable  to 
sudden  exacerbation  at  any  time.  If  not  removed,  the 
foreign  body  will  set  up  laryngitis,  and  death  may  result 
either  from  this  or  from  inflammation  spreading  to  the 
trachea  and  bronchi. 

If  the  foreign  body  passes  into  the  trachea  it  is  never 
large  enough  to  completely  plug  that  tube,  and  after  an 
initial  attack  of  dyspnoea  the  symptoms  are  liable  to  sub- 
side. As  the  vocal  cords  are  not  interfered  with,  there  is  no 
marked  alteration  of  voice,  and  respiration  may  be  tranquil. 
The  patient  is,  however,  liable  to  sudden  and  severe  attacks 
of  dyspnoea;  these  are  caused  by  the  foreign  body  being 
coughed  up  against  the  glottis,  which  immediately  closes 
spasmorlically,  and  during  such  an  attack  the  patient  may 
die  of  suflfocation. 

If  the  foreign  body  remains  in  the  trachea,  death  will 
result  either  from  spasm  of  the  glottis  or  from  inflammation 
of  the  trachea  and  bronchi. 

The  lodgment  of  a  foreign  body  in  a  large  bronchus 
results  in  the  obstruction  to  the  passage  of  air  into  a  given 
portion  of  lung,  and  is  accompanied  by  symptoms  of  dyspnoea, 
which  are  urgent  in  proportion  to  the  size  of  the  bronchus 
which  is  plugged.  Bronchitis  and  broncho-pneumonia  will 
subsequently  ensue,  and  the  lung  supplied  by  the  plugged 
bronchus  will  become  collapsed. 

In  cases  where  the  foreign  body  is  very  minute  and 
passes  into  a  terminal  bronchus,  the  initial  dyspnoea  is  but 
slight,  but  further  symptoms  will  ensue  in  consequence  of 
inflammation  and  suppuration  of  the  surrounding  lung 
tissue. 
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DISEASES  or  THE  TKVROID  GI.AND. 

Inflammation  of  tlie  thyroid  gland  apart  from  other 
diseased  conditions  is  an  event  of  some  rarity,  although  it 
is  by  no  means  tmcommon  for  a  goitrous  gland  to  become 
inflamed.  The  changes  that  occur  are  such  as  are  seen  in 
similar  conditions  of  other  soft  tissues,  and  the  inflamma- 
tion occasionally  terminates  in  the  formation  of  pus. 

Atrophy  of  the  thyroid  is  a  frequent  accompaniment  of 
myxcedema,  but  is  otherwise  of  no  importance. 

GOITRE,  OR  BRON'CHOCEIiX:. 

The  term  goitre  is  applied  to  any  enlargement  of  the 
thyroid  gland  which  is  not  caused  by  inflammation  or 
malignant  growth;  its  causes  have  been  much  discussed, 
and  are  not  yet  satisfactorily  settled.  In  some  cases  the 
disease  is  hereditary,  and  commonly  commences  in  early 
life ;  in  a  very  large  percentage  of  instances  it  occurs  only 
in  certain  definite  localities,  where  it  is  endemic. 

The  disease  is  considered  by  some  writers  to  be  caused  by 
any  occupation  or  habit  which  favours  congestion  of  the 
veins  of  the  neck,  such  as  the  playing  of  wind  instruments. 
For  many  years  goitre  has  been  attributed  to  drinking 
water  derived  from  melted  snow  or  ice ;  but  there  does  not 
appear  to  be  any  truth  in  this  theory.  It  is  also  supposed 
— and  with  more  probability — to  be  due  to  the  presence  of 
large  quantities  of  lime  salts  in  drinking-water. 

Structurally,  goitres  may  be  divided  into  four  classes. 


GOiTRE. 

though  it  must  be  remembered  that  between  all  of  these 
there  are  connecting  links,  and  that  more  than  one  of  the 
morbid  conditions  may  be  found  in  the  same  growth 

First,  simple  hypertrophy. -In  this  form  there  is  an 
overgx-owth  of  the  glandular  tissue,  and  in  most  instances 
the  enlargement  is  symmetrical,  both  lobes  as  well  as  the 
isthmus  being  hypertrophied  in  proportion  to  their  original 
size.  ^  In  other  cases  localised  hypertrophies  occur,  and 
definite  glandular  tumours-true  adenomata-may 
develop  in  the  substance  of  the  lateral  lobes  or  in  the 
isthmus.  Such  growths  are  usually  definitely  encapsuled 
and  seldom  attain  a  large  size.  Whether  the  growth  be 
universal  or  local,  the  new  tissue  does  not  dififer  from  that 
of  a  healthy  gland,  being  composed  of  closed  vesicles  lined 
by  epithelium  containing  a  clear  sticky  fluid,  embedded  in  a 
stroma  of  loose  connective  tissue. 

Second,  cystic  goitre.— In  cystic  goitre  there  is  a  develop- 
ment of  cysts  of  unusual  size.  These  cysts  commonly  occur 
m  glands  in  which  there  is  also  some  true  hypertrophy,  but 
may  develop  in  otherwise  healthy  thyroids.  They  are 
formed  by  a  mucoid  or  colloid  degeneration  of  the  waUs  of 
separate  vesicles,  which  are  thus  thrown  into  one  another, 
and  form  cavities  of  various  dimensions.  In  other  cases 
they  appear  to  result  from  cystic  degeneration  of  an 
adenoma.  Such  cysts  are  sometimes  single,  but  more  often 
multiple.  They  contain  either  clear  serous  fluid,  viscid 
colloid  material,  or  a  dark  bloody  liquid,  with  a  grumous  or 
coiTee-ground-like  deposit.  They  may  attain  a  great  size, 
and  sometimes  develop  with  great  rapidity  as  the  result  of 
spontaneous  htemorrhage  into  them.  Under  such  circum- 
stances the  pressure  of  the  cyst  may  cause  dyspnoea,  or  even 
dysphagia. 

Third,  fibrous  goitre.— In  fibrous  goitres  there  is  an 
excess  of  the  fibrous  stroma  as  compared  with  the  glandular 
tissue.  The  fibrous  growth  is  common  in  old  goitres,  and 
generally  occurs  in  a  gland  which  has  previously  been  the 
seat  of  simple  hypertrophy.     In  other  goitres  of  long 
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standing  calcareous  degeneration  is  frequently  met  with, 
and  in  some  cases  the  whole  thyroid  is  converted  into  a 
calcareous  mass. 

Fourth,  pulsating  goitre.— This  is  a  form  of  broncho- 
cele  in  which  there  is  an  excessive  development  or  dilatation 
of  the  vessels.  It  is  really  only  a  variety  of  simple  hyper- 
trophy. Pulsating  bronchocele  is  sometimes  associated  with 
protrusion  of  the  eyeballs. 

The  effects  of  a  goitre  depend  both  on  its  size  and  on 
the  rapidity  of  its  growth.  The  veins  leading  from  the 
enlarged  gland  become  distended,  and  in  many  cases  those 
of  the  head  and  neck  are  subsequently  dilated.  Pulsation 

Fig.  6o. 


A  goitre  which  caused  dyspnoea  by  compressing  the  trachea 
between  its  lateral  lobes. 

in  the  carotids  is  occasionally  increased,  but  in  some  instances 
the  growth  causes  pressure  on  these  vessels,  and,  by  inter- 
fering with  the  blood-current,  induces  cerebral  anaemia 
with  spasm  or  convulsions.  Spasm  of  the  glottis  or 
paralysis  of  the  laryngeal  muscles  may  also  result  from 
irritation  of  the  recurrent  laryngeal  nerve.  The  most 
important  result  of  enlargement  of  the  thyroid  is,  however, 
interference  with  the  passage  of  air  through  the  trachea, 
which  is  usually  compressed  on  either  side  by  the  two  lateral 
lobes,  but  may  in  rare  instances  be  narrowed  by  the  pressure 
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exercised  by  the  enlarged  isthmus  in  front.  In  other  cases 
the  growth  extends  between  the  sternum  and  trachea,  and 
squeezes  the  latter  against  the  spine.  Even  in  cases  where 
no  urgent  dyspnoea  exists,  it  is  common  for  a  bronchocele  to 
produce  some  shortness  of  breath  on  exertion.  The  large 
majority  of  goitres  do  not  cause  death,  and  a  fatal  termina- 
tion is  much  more  common  in  the  rapidly  growing  tumours 
than  in  those  of  slower  growth,  even  although  the  latter 
attain  a  greater  size.  The  name  acute  bronchocele  has 
been  given  to  these  quickly  developing  goitres,  and  the 
dyspnoea  which  they  cause  is  explained  by  the  fact  that  the 
fascife  and  muscles  of  the  neck  have  not  time  to  stretch  and 
provide  room  for  their  development;  hence,  all  hollow  and 
compressible  structures  necessarily  suffer.  These  acute 
bronchoceles  are  most  often  met  with  in  young  subjects, 
and,  in  some  instances  at  least,  their  growth  is  coincident 
with  the  changes  that  occur  at  puberty.  In  cases  of  cystic 
bronchocele,  the  cysts  sometimes  rapidly  increase  in  size  on 
account  of  the  effusion  of  blood  into  their  cavities,  and  may 
thus  cause  dyspnoea. 

MAXiXGM-AM'T  DZSEASE. 

Sarcoma  is  rarely  seen  in  the  thyroid  gland,  but  carci- 
noma is  not  uncommon.  The  latter  growth  usually  affects 
thyroids  which  have  previously  been  the  seat  of  goitrous 
enlargement,  and  is  commonly  diffused  throughout  the 
entire  gland.  The  tumours  are  usually  of  the  encephaloid 
variety,  but  occasionally  they  are  scirrhous  in  type ;  some- 
times they  very  closely  simulate  the  normal  glandular 
structure,  and  can  only  be  distinguished  from  cases  of 
simple  hypertrophy  by  the  infiltration  of  the  neighbouring 
tissues  and  by  their  malignant  cUnical  course.  All  growths 
of  this  class  are  liable  to  cause  glandular  enlargement,  and 
to  produce  secondary  growths  in  the  viscera  and  bones. 
They  usually  run  a  rapid  course,  and  terminate  fatally, 
either  by  local  complications  or  visceral  disease. 

Cachexia  strumipriva  is  a  term  used  to  indicate  a 
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peculiar  condition  allied  to  myxcedema,  which  is  liable  to 
ensue  in  patients  whose  thyroid  glands  have  been  excised. 

Examples  of  this  affection  were  first  described  by  Kocher 
and  Reverdin  in  the  year  1883,  and  since  then  the  obser- 
vations of  these  surgeons  have  been  confirmed  by  other 
operators.  The  disease  commences  insidiously  from  one 
month  to  four  or  five  months  after  the  operation,  and  is 
characterised  by  sensations  of  weakness,  with  dragging 
pains  in  the  arras,  or  in  all  the  extremities.  Pains  in  the 
neck  and  trunk  are  less  common.  The  pain  is  succeeded 
by  a  sense  of  chilliness,  and  chilblains  are  liable  to  form. 
The  cerebral  functions  are  early  aSected,  and  slowness  of 
thought  and  of  speech  are  especially  noticeable.  This 
condition  is  followed  by  further  impairment  of  the  mental 
capacities,  with  loss  of  memory  and  inability  to  acquire 
further  knowledge,  whilst  gradually  the  patient  passes  into 
a  condition  of  lethargy  and  feebleness.  Coincident  with 
the  onset  of  the  disease,  swelling  of  the  face,  and  especially 
of  the  eyelids,  is  noticed,  and  gradually,  as  the  swelling 
spreads,  the  whole  face  becomes  broad,  the  lips  thick  and 
pouting,  the  features  lose  all  expression,  and  a  semi-idiotic 
appearance  results.  The  abdomen  becomes  large  and 
tumid,  the  hands  and  feet  are  swollen  and  thickened,  the 
skin  as  a  whole  becomes  thickened  and  dry,  and  the  surface 
epithelium  readily  scales  in  many  cases.  The  hair  becomes 
brittle,  and  commonly  falls  out  in  large  quantities.  Com- 
bined with  these  conditions  there  is  always  very  marked 
anaemia,  and  in  those  patients  who  are  children  growth  is 
almost  entirely  arrested,  and  the  period  of  puberty  is 
delayed. 

It  is  now  commonly  believed  that  the  foregoing  symptoms 
are  the  direct  result  of  removal  of  the  entire  thyroid 
gland,  and  the  theories  that  they  are  due  to  injury  of 
the  sympathetic  nerve,  to  atrophy  or  narrowing  of  the 
trachea,  or  to  residence  in  a  goitrous  district,  are  no  longer 
credited. 

But,  although  these  typical  symptoms  may  ensue  in 
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many  cases  of  thyroidectomy,  they  do  not  occur  in  all,  and 
in  otherp,  although  present,  they  are  much  modified.  It 
is  believed  by  some  authorities  that  in  all  cases  where  they 
do  not  ensue,  either  the  entire  gland  has  not  been  removed, 
or  that  the  accessory  thyroid  glands,  which  are  known  to 
exist  in  some  people,  subsequently  hypertrophy,  and  take 
on  the  functions  of  the  removed  organ.  It  is  indeed  true 
that  enlargement  of  accessory  thyroids  has  been  seen 
in  many  cases  where  the  symptoms  of  cachexia  strumipriva 
have  not  followed  on  thyroidectomy,  but  it  is  nevertheless 
probable  that  in  some  cases  where  no  thyroid  tissue  at  all  is 
left,  the  typical  symptoms  of  the  disease  in  question  do  not 
supervene.  In  yet  other  cases  the  anaemia  and  the  impair- 
menl  of  the  cerebral  functions  occur  without  the  swelling 
of  the  face  and  the  changes  in  the  skin,  which  are  their 
usual  accompaniments. 

ACROMEGAI.V. 

Acromegaly  *  is  a  disease  which  is  characterised  by  great 
enlargement  of  the  hands  and  feet,  with  much  deformity  of 
the  face.  The  hands  and  feet  are  simply  overgrown,  all  the 
tissues  sharing  in  the  enlargement,  although  there  is  in 
addition  a  great  increase  of  fibrous  tissue.  The  size  of  the 
extremities  is  indeed  in  advanced  cases  most  remarkable, 
and  the  measurements  of  a  hand,  the  cast  of  which  is  in 
the  museum  of  St.  Bartholomew's  Hospital,  compare  as 
follows  with  the  measurements  of  an  average  adult  male 
hand : — 

Length    ....       9    in.    Nor.Tial  hand,  in. 

Length  of  middle  digit  .       3^  in.  ,,  3^  in. 

Circumference  at  meta- 
carpal bones       .       .     13    in.  ,,  8J  in. 

Circumference  of  middle 

finger  .       .       .       .       4S  in-  >•  in. 

The  legs  and  forearms  are  not  usually  enlarged,  but  in 
some  of  the  recorded  cases  the  patients  were  very  muscular. 
The  spine  usually  presents  a  posterior  curve  in  the  dorsal 
*  a/cpov,  extremity  ;  fieyoAr;,  large, 
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region,  and  there  may  be  some  lumbar  lordosis  or  lateral 
curvature.  The  thorax  is  flattened  from  side  to  side  and 
moves  but  little  in  respiration,  the  respiratory  movements 
being  chiefly  abdominal.  The  skin  is  thick  and  often  warty, 
and  pendulous  parts  are  specially  thickened ;  the  labia  majora 
and  the  clitoris  may  be  greatly  hypertrophied.    The  growth 

Fig.  6i. 


A  hand  from  a  case  of  Acromegaly  and  a  normal  band. 

of  hair  may  be  increased,  and  the  hair  itself  may  become 
very  long  and  coarse. 

The  whole  head  is  often  enlarged,  and  the  cranium  tends 
to  become  lengthened  antero-posteriorly,  but  the  bones 
of  the  face  are  specially  increased  in  size,  and  the  jaw-bones 
more  than  the  rest ;  the  lower  jaw  by  its  great  enlargement 
frequently  projects  in  front  of  the  upper  teeth,  and  causes 
much  disfigurement.  The  supra-ciliary  ridges  and  the 
tarsal  cartilages  are  much  hypertrophied,  and  the  whole  nose 
is  greatly  increased,  its  bones,  cartilages,  and  skin,  all 
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undergoing  overgrowth.  The  ears  are  not  usually  so  much 
affected.  On  account  of  the  alteration  in  shape  of  the 
maxilla,  complete  closure  of  the  teeth  may  be  impossible. 
The  lips  are  thick,  and  the  lower  lip  tends  to  protrude  and 
hang  down;  the  expression  of  the  features  may  be  com- 
pletely altered. 

The  youngest  patient  in  whom  acromegaly  has  been 
observed  was  fifteen  years  of  age,  and  the  oldest  was 
sixty ;  but  most  of  the  cases  have  been  observed  between 
the  ages  of  twenty  and  forty.  Both  males  and  females  are 
attacked.  Headache  is  almost  always  complained  of,  and 
there  is  often  pain  in  the  eyeballs.  The  general  condition 
is  one  of  lassitude,  and  the  speech  is  usually  thick  and  slow. 
The  tongue  is  large  and  flabby,  and  appears  too  big  for  the 
mouth  ;  the  cartilages  of  the  larynx  in  male  patients  are 
sometimes  enlarged  and  thickened. 

In  addition  to  the  changes  in  the  extremities  and  face, 
blindness,  with  atrophy  of  the  optic  disc,  loss  of  sense  of 
smell  and  of  taste,  and  cessation  of  the  catamenia  in  women, 
have  been  commonly  observed.  Indeed,  in  all  cases 
occurring  in  females  the  absence  of  normal  menstruation  is 
a  constant  phenomenon.  Muscular  weakness  and  excessive 
perspix'ation  have  also  been  observed  in  connection  with 
acromegaly. 

In  patients  on  whom  post-mortem  examinations  have 
been  made,  it  has  been  found  that  the  bones  of  the  hands 
and  feet  were  enlarged,  that  on  all  the  bones  there  was  a 
tendency  to  the  exaggeration  of  normal  ridges  or  tubercles, 
and  that  on  some  of  the  bones  of  the  extremities,  as  well  as 
on  those  of  the  face,  there  were  osteophytic  growths, 
although  the  general  overgrowth  of  the  whole  bone  was  not 
seen  in  the  extremities.  The  sternum  is  usually  thickened, 
widened,  and  lengthened^  and  the  ribs  and  clavicles  are 
also  greatly  thickened ;  similar  alterations  are  common  in 
the  pelvic  bones.  The  uterus  is  generally  atrophied  and  the 
vagina  capacious. 

The  pathology  of  acromegaly  is  at  present  obscure,  but 
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there  is  a  tendency  to  attribute  it  to  some  disease  of  the 
pituitary  body,  the  thyroid  gland,  or  of  the  sympathetic 
nerves.    It  becomes  more  probable  year  by  year  that  disease 
of  the  pituitary  body  is  a  constant  factor  in  acromegaly,  for 
in  all  recent  post-mortem  examinations  this  body  has  been 
found  either  greatly  hypertrophied,  the  seat  of  new  growth 
or  else  completely  atrophied.    In  a  certain  proportion  of 
cases,  the  thyroid  gland  has  also  been  found  diseased.  The 
diagnosis  of  acromegaly  is  generally  easy.    From  the  thick, 
heavy  lips  and  broad,  deformed  face,  the  disease  has  been 
mistaken  for  myxcedema,  but  from  the  latter  it  differs  very 
materially  in  the  absence  of  dryness  of  the  skin  and  hair  of 
the  extremities,  and  in  the  absence  of  any  alteration  in  the 
mental  condition,  as  well  as  in  the  positive  deformity  of  the 
jaws,  thorax,  hands  and  feet.    From  osteitis  deformans  it 
may  readOy  be  separated,  when  it  is  remembered  that  in 
this  affection  the  bones  of  the  skull  and  the  long  bones  are 
especially  diseased,  whilst  in  acromegaly  it  is  just  these  bones 
that  remain  most  unaffected. 
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INJURIES  AND  DISEASES  OP 

musci.es,  tendons,  and  bursh:. 

Rupture  of  muscle.— Considering  the  constant  strains  to 
which  they  are  subjected,  muscles  are  but  seldom  torn,  and, 
when  they  are  ruptured,  it  is  rather  by  a  sudden  and 
unexpected  strain  than  by  the  employment  of  great  mus- 
cular force.  The  ends  of  a  ruptured  muscle  immediately 
retract,  and  remain  separated  by  an  interval  which  varies 
in  extent  in  different  cases.  A  certain  amount  of  blood 
is  always  extravasated,  and  may  form  a  considerable 
h8ematoma. 

Union  of  the  torn  muscle  is  accomplished  by  a  process  of 
plastic  inflammation,  with  exudation  of  lymph,  and  its  sub- 
sequent organisation  into  fibrous  tissue. 

Wounds  of  muscle  are  followed  by  separation  of  the 
cut  fibres,  and  in  such  injuries,  as  in  rupture,  repair  is 
efiected  by  fibrous  tissue.  Muscle  may  be  said  never  to  be 
reproduced,  for,  although  attempts  at  reproduction  of 
muscle-fibres  have  been  described,  the  amount  of  new 
muscle  thus  formed  is  quite  microscopic. 

Inflammation  of  muscle. — Muscles  are  but  little  prone 
to  inflammation,  and  when  affected  by  so-called  myositis, 
the  latter  is  commonly  the  result  either  of  injury,  of 
inflammation  spreading  from  surrounding  parts,  or  of 
such  constitutional  conditions  as  gonorrhoeal  rheumatism, 
pyaemia  and  typhoid  fever.  The  course  of  the  inflammatory 
process  in  muscle  does  not  differ  from  that  in  other  tissues, 
and  requires  no  special  description. 
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Atrophy  and  degeneration  of  muscle. — The  most 
common  cause  of  muscular  atrophy  is  disuse,  and  in  cases 
where  a  limb  has  remained  unused  for  years,  as  in  chronic 
disease  of  a  joint,  the  whole  of  the  muscles  may  be  so 
atrophied  that  no  contractile  tissue  remains,  the  muscle- 
sheath  being  filled  with  a  mass  of  fatty  and  fibrous  tissue. 
The  wasting  of  muscle  which .  follows  nerve-section  has 
already  been  mentioned,  and  the  various  forms  of  atrophy 
and  degeneration  which  are  dependent  upon  disease  of  the 
central  nervous  system — e.g.,  infantile  paralysis,  progressive 
muscular  atrophy,  &c. — do  not  come  within  the  scope  of 
the  present  work. 

Ossification  of  muscle. — The  formation  of  bony  plates 
in  muscle  is  a  condition  far  more  often  met  with  in  men 
than  in  women.  Occurring  in  single  muscles,  it  is  by  no 
means  very  rare,  and  is  found  most  frequently  in  the  deltoid 
and  the  adductors.  The  bony  deposit  occurs  at  the  osseous 
insertion  of  the  muscle,  and  appears  to  be  produced  either 
by  constant  strain  or  by  frequent  though  slight  contusions. 
The  development  of  bone  in  the  adductor  muscles  is  most 
common  in  men  who  ride,  and  results  in  the  production  of 
the  so-called  "  riders'  bone." 

In  other,  and  fortunately  rare,  instances,  the  tendency 
to  the  formation  of  bone  is  found  in  many  muscles,  and 
cases  are  described  in  which  the  back  and  neck  have  thus 
become  encased  in  a  broad  osseous  cuirass,  resulting  in  the 
complete  immobility  of  the  afl^ected  parts.  The  cause  of 
such  a  condition  is  quite  unknown.  It  has  been  named 
"myositis  ossificans,"  and  appears  to  be  either  of 
congenital  origin  or  else  to  commence  very  soon  after 
birth. 

Tumours  of  muscle. — Primary  tumours  of  muscle  are 
rarely  met  with.  The  few  cases  that  are  recorded  are  almost 
all  instances  of  sarcomatous  growths.  In  four  cases  with 
which  I  am  acquainted,  the  tumours  were  of  rapid  growth 
and  ran  a  malignant  course.  The  cells  of  which  they  were 
composed  were  mostly  oval. 
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Syphilitic  aflPections  of  muscles.— Gummata  occur 
with  tolerable  frequency  in  the  muscles,  and  appear  to  have 
a  decided  preference  for  those  of  the  neck,  and  especially 
for  the  sternoid-mastoid.  They  often  attain  a  considerable 
size,  and  may  be  as  large  as  a  hen's  egg.  They  do  not  differ 
structurally  from  gummata  elsewhere. 

The  chief  parasitic  diseases  of  muscle  are  those  due  to 
the  presence  of  hydatids  or  of  trichinse.  The  latter  are 
met  with  in  voluntary  muscles  only. 

ZXrjURXES  AND  DISEASES  Or  TEia'SOlS'S 
AND  THEIR  SHEATHS. 

Wounds  and  ruptures. — Tendons  are  more  liable  to 
rupture  than  are  muscles,  notwithstanding  their  tougher 
and  denser  structure.  The  injury  is  at  once  followed  by 
retraction  of  that  portion  to  which  the  muscle  is  attached, 
whilst  the  other  end  does  not  alter  its  position  except  as 
the  result  of  the  movements  of  the  part  into  which  it  is 
inserted.  Repau-  is  effected  by  a  process  of  plastic  inflam- 
mation. The  exuded  inflammatory  products  collect  chiefly 
in  the  tendon-sheath,  and  in  it  undergo  development,  first 
into  fibrous  tissue,  and  subsequently  into  tendon.  Repair 
is  at  once  both  rapid  and  complete,  the  newly  formed 
tendon  being  capable  of  supporting  considerable  strain 
within  a  few  weeks,  and  finally  becoming  indistinguishable, 
even  by  microscopic  examination,  from  the  neighbouring 
tendinous  structure. 

In  wounds  of  tendons  unaccompanied  by  the  formation 
of  pus — e.g.,  in  tenotomy  for  talipes — the  process  of  repair 
is  exactly  the  same  as  that  above  described ;  but  in  open 
wounds  accompanied  by  much  suppuration  the  tendons  and 
their  sheaths  are  liable  to  become  matted  to  one  another 
and  to  the  surrounding  parts  in  such  a  way  that  their 
future  utility  is  either  destroyed  or  gi-eatly  impaired.  The 
prospect  of  union  in  such  cases  is  greatly  enhanced  by 
cai-eful  suturing  at  the  time  of  the  accident,  or  even  at  a 
later  date  if  repair  has  failed. 
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There  are  but  few  diseases  to  which  tendons  are  liable, 
for  they  may  be  said  to  be  never  affected  by  inflammation 
or  new  growth  except  when  secondarily  implicated  by 
extension  from  the  surrounding  parts.  Gummata  are 
rarely  met  with,  but  gouty  deposits  of  urate  of  soda  are  not 
uncommon  in  the  tendons  of  the  feet  and  ankle.  Fibrous 
tumours  occasionally  grow  iu  connection  with  the  tendon- 
sheaths  of  the  fingers. 

Teno-synovitis.— Teno-synovitis,  or  inflammation  of 
the  synovial  lining  of  a  tendon-sheath,  is  usually  a  subacute 
aff'ection,  and  is  most  often  seen  in  the  extensor  tendons  of 
the  wrist.  The  exciting  cause  is  almost  invariably  excessive 
use  of  the  muscles,  and  the  constant  friction  of  the  tendons 
within  their  sheaths  gives  rise  to  roughening  by  the  deposit 
of  lymph,  and  a  consequent  creaking  or  crepitating  sensation 
when  the  hand  is  placed  over  the  affected  part.  The 
inflammation  is  usually  transitory,  and  readily  subsides 
with  rest,  but  it  is  liable  to  recur  when  the  muscles  are 
again  called  upon  for  any  unusual  exertion. 

In  another  class  of  cases  the  inflammation  of  the  tendon- 
sheath  is  of  tubercular  nature.  I  have  seen  several  such 
cases  in  which  the  tendons  of  the  wrist  or  ankle  were 
implicated,  and  in  cases  of  tubercular  arthritis  it  is  very 
common  to  find  an  extension  of  tubercle  to  the  tendon- 
sheath,  the  lining  of  which  becomes  as  thick  and  pulpy  as 
the  synovial  membrane  of  the  joint. 

Ganglion. — Ganglia  are  of  two  kinds — simple  and 
compound.  Each  variety  is  most  frequently  seen  in  the 
sheaths  of  the  tendons  on  either  the  palmar  or  dorsal 
surface  of  the  wrist,  or  on  the  dorsal  surface  of  the  ankle. 
Gangha  are  most  common  in  those  who  are  in  the  habit  of 
using  to  excess  the  muscles  of  the  wrist. 

A  simple  ganglion  is  usually  described  as  being  a 
hernial  protrusion  of  a  portion  of  synovial  membrane 
through  an  aperture  in  the  sheath  of  the  tendon,  and  it  is 
supposed  that  the  communication  with  the  tendon-sheath 
being  subsequently  cut  off,  a   small  pouch  of  synovial 
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membrane  is  thus  left  outside  it.  It  is  much  more  probable 
that  Paget's  description  is  correct,  which  attributes  the 
formation  of  a  simple  ganglion  to  a  cystic  degeneration  of 
one  of  the  synovial  fringes  normaUy  present  inside  the 
tendon-sheath.  If  this  be  true,  it  follows  that  the  fluid 
contained  in  the  ganglion  is  never  at  any  time  in  com- 
munication with  the  cavity  of  the  synovial  sheath,  but  is 
shut  off  in  a  cyst,  which  from  the  first  is  a  closed  cavity. 
However  formed,  a  simple  ganglion  presents  itself  as  a 
rounded,  tense  cyst,  generally  about  the  size  of  a  hazel-nut, 
but  occasionally  larger,  and  containing  a  perfectly  clear 
material  of  the  consistency  and  appearance  of  glycerine 
jelly.  The  presence  of  a  simple  ganglion  is  liable  to  cause 
stiffness  and  pain  in  the  affected  tendon. 

Compound  ganglia  are  most  common  on  the  sheaths 
of  the  flexor  and  extensor  tendons  of  the  wrist.  They  are 
formed  by  a  distension  of  the  synovial  sheaths  with  fluid, 
and  may  attain  considerable  size.  In  addition  to  sticky 
and  inspissated  synovia,  they  often  contain  numerous  small, 
oval,  or  rounded,  smooth  masses  of  fibrin,  of  the  size  and 
appearance  of  melon-seeds.  A  compound  ganglion  always 
materially  interferes  with  the  movements  of  the  tendons, 
and  in  lime  may  completely  cripple  the  hand. 

Dupuytren's  contraction  is  the  name  applied  to  a 
contraction  of  the  fingers  which  results  in  some  cases  from 
injury  or  the  use  of  some  tool  or  instrument  which  causes 
pressure  on,  and  irritation  of,  the  tissues  in  the  palm  of  the 
hand.  In  other  cases  it  occurs  in  connection  with  the 
rheumatic  or  gouty  diathesis.  The  little  finger  is  usually 
first  affected,  and  after  it  the  ring.  Dissection  shows  that 
this  deformity  is  not  caused  by  contraction  of  tendons,  but 
by  thickening  of  bands  of  fascia  which  are  inserted  into  the 
base  of  the  phalanges,  and  in  time  become  adherent  to,  and 
cause  puckering  of,  the  skin.  In  cases  of  long  standing 
the  metacarpo -phalangeal  and  the  first  inter-phalangeal 
joints  become  more  or  less  fixed,  their  articulating  surfaces 
being  in  bad  cases  dislocated. 
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DISEASES  OF  BURS^. 

The  commonest  disease  of  a  bursa  is  simple  distension 
with  serous  fluid .  This  distension  is  liable  to  follow  chronic 
irritation  of  any  kind,  and,  when  the  cause  has  been 
removed,  will  usually  subside  spontaneously. 

If  the  irritation  be  kept  up,  chronic  inflammation,  with 
thickening  of  the  bursal  walls  by  fibrous  tissue  will  ensue, 
and  is  occasionly  combined  with  the  formation  of  "  melon- 
seed  bodies,"  such  as  those  already  mentioned  as  occurring 
in  compound  ganglia.  In  some  cases  the  walls  of  a  bursa 
become  so  greatly  thickened  that  the  cavity  is  almost  com- 
pletely obliterated,  and  the  bursa  is  practically  transformed 
into  a  fibrous  tumour. 

Acute  inflammation  and  suppuration  of  bursie  are  also 
of  common  occurrence,  and,  if  the  bursal  wall  be  not 
already  thickened  by  old  inflammation,  the  pus  is  liable  to 
burst  its  way  out,  and  to  become  difiiised  into  the  surround- 
ing tissues. 

Tumours  of  bursas  are  very  rare,  but  syphihtic  gummata 
are  common. 

The  bursse  which  are  most  commonly  the  seat  of  all 
forms  of  disease  are  those  over  the  ligamentum  patellae  and 
the  olecranon.  Simple  distension  is  also  common  in  those 
situated  over  the  tuber-ischii  and  the  great  trochanter,  as 
well  as  in  the  bursa  which  lies  in  the  popliteal  space 
between  the  inner  head  of  the  gastrocnemius  and  the 
semi-membranosus. 
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DISEASES  OF  BONE. 
ATROPHV. 

Atrophy  of  bone,  like  the  same  process  in  other  parts  of 
the  body,  is  the  result  of  deficient  use  or  of  continuous 
pressure.  The  extreme  wasting  of  the  bones  of  stumps  or 
of  limbs  with  diseased  joints  affords  an  excellent  example  of 
the  first  cause,  whilst  the  hollowing  out  and  absorption  of 
the  sternum  and  vertebrae  from  the  pressure  of  an  aortic 
aneurysm  well  illustrate  the  second. 

Two  kinds  of  atrophy  are  described  in  long  bones,  but 
they  frequently  co-exist.  Eccentric  atrophy  is  a  hollow- 
ing out  of  the  bone  from  within,  so  that,  whilst  it  maintains 
its  natural  shape  and  size  when  viewed  from  without,  it  is 
found,  on  section,  to  be  reduced  to  a  mere  shell.  Atrophy 
of  this  kind  is  often  seen  in  aged  people.  In  concentric 
atrophy  the  whole  circumference  and  diameter  of  the  bone 
are  diminished,  and  its  shaft  is  much  more  slender  than  is 
that  of  the  opposite  side.  Such  a  bone,  on  section,  is  often 
found  to  be  the  seat  of  eccentric  atrophy  as  well. 

HYPERTROPHY. 

True  hypertrophy  is  not  common.  It  chiefly  results 
from  increased  blood-supply  and  from  excessive  use. 
Good  examples  of  the  former  are  occasionally  supplied  by 
cases  of  chronic  inflammation  in  the  neighbourhood  of  an 
epiphysis  in  a  young  subject,  for,  on  account  of  the  in- 
creased vascularity  of  the  epiphys-ial  bone,  growth  may  be 
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stimulated  to  such  an  extent  that,  in  the  course  of  years,  a 
limb  may  outgrow  its  fellow  by  several  inches.  Better 
examples  of  pure  hypertrophy  are  afforded  by  cases  where 
a  bone  is  called  upon  to  bear  undue  weight— e.(/.,  in  con- 
genital absence  of  the  tibia,  the  fibula  may  be  greatly 
enlarged ;  in  hydrocephalus  also  the  increased  size  of  the 
brain  is  met  by  a  corresponding  increase  in  the  cranium. 

XN'FIiAIVKIVIATXOir. 

In  considering  the  subject  of  inflammation  of  bone,  it 
must  be  remembered  that  the  osseous  structure  is  practi- 
cally ossified  connective  tissue,  and  that  almost  all  that  has 
been  written  in  the  chapter  on  "  Inflammation  "  is  strictly 
applicable  to  bone. 

In  osteitis,  then,  there  are,  first,  hypersemia  and  stasis, 
followed  in  quick  succession  by  formation  of  new  blood- 
vessels and  exudation,  with  softening  of  the  inflamed  tissue, 
a  change  which  plays  a  most  important  part  in  the  course 
of  inflammation  of  bone. 

The  blood-vessels  of  bone  run  in  the  cancellous  spaces, 
the  Haversian  canals,  and  the  canaliculi,  and  consequently 
it  is  into  these  pre-existing  spaces  that  the  exudation  is 
poured.  As  in  all  inflammation,  this  exudation,  or  lymph, 
consists  of  cells  and  fibrin,  and,  as  elsewhere,  the  lymph  is 
subsequently  vascularised,  and  forms  what  has  already 
been  called  "interstitial  granulation  tissue"  or  "inflam- 
matory new  formation."  The  next  step  in  most  cases  of 
osteitis  is  rarefaction,  or  thinning  of  the  osseous  structure. 
This  is  not,  as  was  formerly  supposed,  the  result  of  a 
mechanical  expansion  or  dilatation  of  the  bone-spaces  by 
the  mere  pressure  of  the  contained  exudation,  but  is  the 
result  of  the  absorption  and  destruction  of  the  bone  itself 
by  the  exuded  leucocytes  which  lie  in  contact  with  it. 
The  walls  of  the  canaliculi,  Haversian  canals,  and  can- 
cellous spaces  are  eaten  away  by  the  cells,  so  that  their 
naturally  smooth  contour  becomes  pitted  and  irregular ; 
in  this  process  of  absorption  the  leucocytes  are  aided  by 
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large  giant  cells,  or  osteoclasts,  which  are  probably  themselves 
derived  from  the  connective-tissue  cells.  As  the  eroding 
process  goes  on,  the  bony  substance  becomes  thinned  away, 
or  rarefied,  and  the  cancellous  spaces  become  larger,  not 
only  on  account  of  the  greater  tenuity  of  their  walls,  but 
also  because,  where  the  osteitis  is  most  advanced,  several 
spaces  are  thrown  into  one  by  the  complete  removal  of  their 
boundaries.    (See  Fig.  62.) 

A  section  of  a  bone  in  this  stage 
of  osteitis  therefore  reveals  greatly 
increased  vascularity,  rarefaction  of 
the  osseous  tissue,  complete  filling  up 
of  the  spaces  in  the  bone  by  red  gela- 
tinous masses  of  granulations,  and 
softening  of  the  bone  itself,  so  that  it 
may  often  be  readily  cut  with  a  knife 
or  broken  down  with  the  finger-nail. 
The  compact-bone  is  no  longer  so 
dense,  and  its  laminte  appear  to  be 
separated  from  each  other.  The  can- 
cellous spaces  are  so  greatly  enlarged 
that  irregular  cavities  filled  with  soft 
pulp  are  formed,  and  the  whole  bone 
may  be  reduced  to  a  mere  shell.  If 
the  surface  of  a  bone  be  the  seat  of 
osteitis,  the  smooth,  compact  tissue 
will  become  porous,  rough,  and  pitted 
from  erosion  by  the  leucocytes,  and 
the  periosteum  will  be  partly  separated 
by  the  inflammatory  exudation. 

The  further  progress  of  a  case 
of  osteitis  depends  much  on  its 
cause  and  on  the  general  health  of  the  patient.  Sup- 
posing that  the  cause  has  been  an  injury,  and  that  the 
patient  is  healthy,  the  rarefaction  will  seldom  or  never 
proceed  to  such  an  extent  as  that  described  above,  and,  if 
the  injury  has  been  but  slight,  resolution  and  absorption 
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merly bounded  the  can- 
cellous spaces. 
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of  the  exudation  will  occur.  If  the  osteitis  has  progressed 
further,  organisation  of  the  inflammatory  products,  with 
resulting  sclerosis,  is  the  most  usual  termination. 

This  process  of  sclerosis  is  precisely  analogous  to  that  of 
scarring  in  the  soft  parts.  The  cells  of  the  granulations 
which  occupy  the  cancellous  spaces,  Haversian  canals,  &c., 
become  developed  into  connective  tissue  and  finally  into 
bone,  the  newly  formed  blood-vessels  shrink  and  disappear, 
and  the  whole  of  the  previously  rarefied  bone  is  converted 
into  dense  osseous  structure,  with  fewer  and  smaller  can- 
cellous spaces  than  were  present  before  the  inflammation 
commenced.  The  inflammatory  exudation  which  has  col- 
lected beneath  the  periosteum  also  ossifies,  and  the  bone  is 
thickened  by  the  formation  around  it  of  a  layer  of  new 
bone  formed  for  the  most  part  in  stalactitic  or  needle-like 
projections — an  arrangement  which  results  from  the  exuda- 
tion collecting  around  the  blood-vessels  as  they  pass  from 
the  periosteum  to  the  shaft. 

Instead  of  terminating  in  sclerosis,  osteitis  may  result  in 
suppuration.  This  may  occur  in  even  the  most  healthy 
subjects,  and  is  most  frequent  when  the  inflamed  bone 
is  exposed  and  thus  rendered  liable  to  septic  infection. 
It  may,  however,  result  from  want  of  rest,  the  presence  of 
some  irritating  foreign  body,  the  extension  of  inflammation 
from  other  parts,  or  from  the  bad  state  of  health  of  the 
patient. 

Whatever  the  cause,  the  disintegration  of  the  bone  by 
the  interstitial  granulation  tissue  progresses  to  such  an 
extent  that,  finally,  instead  of  the  cancellous  spaces  being 
occupied  merely  by  granulations,  they  are  filled  with  pus. 
Similar  changes  occur  on  the  surface,  and  pus  is  discharged 
from  a  granulating  surface  of  inflamed  bone,  just  as  it 
might  be  from  an  ulcer  in  the  soft  parts.  The  pus  having 
been  discharged,  and  the  cause  of  the  inflammation  re- 
moved, suppuration  will  cease,  unless  some  constitutional 
condition  causes  it  to  continue.  Lastly,  organisation,  with 
resulting  sclerosis,  will  terminate  the  process,  just  as  scarring 
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Fig.  63. 


and  contraction  of  the  cicatrix  terminate  the  process  of 
ulceration  in  the  soft  tissues.  In  many  cases  of  osteitis, 
suppuration  and  sclerosis  co-exist ;  thus,  in  deep  ulcers  of 
the  leg  the  tibia  may  be  exposed  and  suppurating  at  one 
part,  whilst  the  bone  around  is  sclerosed  and  thickened. 

It  is  to  suppurative  osteitis,  with  destruction  of  bone, 
such  as  is  above  described,  that  the  term  caries  is  often 
applied.  Caries,  however,  is  now  rather  a  clinical  than  a 
pathological  expression,  and  is  used  to  signify  inflammation 
of  bone  with  rarefaction  alone,  as  well  as  with  suppuration, 
whilst  by  some  authors  it  is  limited  to  that  form  of  osteitis 

which  is  called  strumous.  I  myself 
think  that,  whilst  the  term  caries  is 
useful  from  a  clinical  point  of  view  as 
expressing  all  forms  of  osteitis  with 
destruction  of  bone,  it  is  not  advisable 
to  employ  it  in  a  pathological  work, 
on  account  of  the  various  meanings 
which  it  has  for  both  teachers  and 
students. 

In  tubercular  or  strumous 
osteitis,  as  in  other  similar  afiec- 
tions,  there  is  a  special  tendency  to 
caseation  of  the  inflammatory  pro- 
ducts, as  well  as  to  a  low  and  chronic 
form  of  suppuration ;  there  is  also 
little  or  no  tendency  to  repair,  or  to 
arrest  of  the  inflammation. 

In  such  cases  the  inflammatory 
exudation  in  the  cancellous  spaces 
becomes  converted  into  a  soft  pulpy 
mass  of  caseous  matter  and  pus,  and  in  the  most  typical 
examples  there  is  no  sign  whatever  of  the  formation  of  new 
bone,  no  appearance  of  sclerosis,  none  of  repair.  In  this 
way,  bones  afiected  with  tubercular  osteitis  may  be  hollowed 
out  into  mere  shells — a  condition  which  is  best  exemplified 
in  the  small  bones  of  the  carpus  and  tarsus.   In  some  cases 


Section  of  Portions  of 
the  Tibia  and  Femur  in 
a  case  of  "Diffuse Tuber- 
cular Infiltration."  The 
cancellous  spaces  are  en- 
larged, and  are  in  part 
filled  by  opaque  masses 
of  caseous  matter. 
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minute  portions  of  the  osseous  tissue  necrose,  and  small 
sequestra  of  soft  and  crumbling  bone  are  discharged  with  the 
pus.  The  name  of  "  caries  necrotica  "  has  been  applied  to 
this  condition.  Three  chief  varieties  of  tubercular  osteitis 
have  been  described:  (i)The"cu-cum8cribed  nodule," varying 
in  size  from  that  of  a  split  pea  to  that  of  a  bean,  with  a 
caseous  centre  and  a  red,  gelatinous  periphery.  (2)  The 
"  difluse  infiltration,"  which  is  well  shown  in  Fig.  63,  and  is 
characterised  by  a  yellow  caseous  infiltration  of  large  areas 

Fig.  64. 


Section  of  a  Bone  from  a  case  of  Tubercular  Osteitis.  Tlie 
osseous  tissue  has  been  in  great  part  destroyed,  and  its  place 
taken  by  leucocytes.  The  remains  of  bony  trabecule  in  pro- 
cess of  destruction  may  be  seen,  and  in  the  centre  of  the 
Section  is  a  caseous  mass  formed  around  a  giant  cell.  (Crouch: 


i  inch.) 


of  cancellous  tissue.  (3)  "  Tubercular  necrosis,"  which  is 
almost  limited  to  articular  bone,  and  is  described  more  fully 
in  the  chapter  on  "  Diseases  of  the  Joints." 

If  a  bone  in  a  state  of  so-called  strumous  osteitis  be  ex- 
amined microscopically,  it  will  be  found  that  the  process  is 
essentially  tubercular,  and  that  tubercle  and  tubercle  bacilli 
are  mingled  with  the  inflammatory  exudation  which  fills  the 
osseous  framework.  In  most  cases  the  bacilli  are  very  few 
in  number  and  diflficult  to  demonstrate,  though  inoculation 
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with  the  tissue  in  which  they  lie  will  cause  tubercle  in 
susceptible  animals,  and  will  be  followed  by  the  growth  of 
the  bacilli  in  larger  numbers. 

Tubercular  osteitis  is  most  common  in  cancellous  bone,  and 
IS  seen  especially  in  the  articular  ends  of  the  long  bones 
m  the  carpus,  tarsus,  and  bodies  of  the  vertebra.  It  is  also 
one  of  the  most  common  causes  of  strumous  or  tubercular 
disease  of  joints,  for  the  process  is  essentially  infective,  and 
tends  to  spread  to  the  tissues  in  the  neighbourhood  of  the 
inflammatory  focus. 

A  large  proportion  of  cases  of  tubercular  osteitis  termin- 
ate m  suppuration.  The  abscesses,  at  first  chronic,  are  liable, 
after  discharging  their  contents,  to  become  septic,  and  to 
form  pus  in  large  quantities.  Many  patients  consequently 
die  of  hectic  fever,  of  amyloid  disease,  or  of  general  tuber- 
culosis. 

Abscess  in  bone.— Acute  abscess  never  occurs  in  bone, 
for  acute  inflammations,  which  in  the  soft  tissues  would 
terminate  in  the  formation  of  abscess,  would  in  bone  be 
sure  to  cause  necrosis.  Abscess  in  bone  is,  then,  always 
chronic,  and  of  slow  formation. 

The  patients  in  whom  these  abscesses  occur  are  always 
young,  the  most  common  age  being  between  twelve  and 
twenty.  The  bones  most  commonly  afiected  are  the  tibia 
and  the  femur,  and  in  these  two  bones,  indeed,  the  larger 
number  of  all  recorded  abscesses  will  be  found.  Chronic 
abscess  is  never  met  with  in  the  shafts,  but  always  in  the 
cancellous  tissue  of  the  epiphysial  ends. 

It  is  most  probable  that  almost  all  these  abscesses  are  of 
tubercular  origin,  like  so  many  of  the  chronic  abscesses  in 
the  soft  tissues  ;  and  this  theory  is  in  no  way  negatived  by 
the  clear  history  of  injury  which  is  occasionally  given. 
Commencing  as  an  osteitis  of  the  cancellous  tissue,  rarefac- 
tion of  the  bone  ensues,  the  walls  of  the  cancellous  spaces 
are  destroyed,  and  thus  a  cavity  is  gradually  formed  in  which 
the  inflammatory  products  accumulate.  As  in  the  soft  parts, 
the  abscess-cavity  soon  becomes  surrounded  by  newly  formed 
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tissue,  the  result  of  a  process  of  chronic  inflammation,  and 
thus  the  bone  around  the  abscess  becomes  thickened  and 
sclerosed.    So  long  as  the  pus  remains,  the  inflammation 
continues,  and  more  and  more  new  bone  is  produced  from 
the  superjacent  periosteum.    If,  however,  as  is  so  often  the 
case,  the  abscess  is  situated  near  to  a  joint,  it  is  not  shut  in 
on  this  side,  as  elsewhere,  by 
periosteal  thickening,  for  there 
being  no   periosteum  in  this 
situation,  new  bone  is  never 
produced  on  an  articular  sur- 
face, and'  thus,  if  the  abscess 
continues  to  extend,  the  pus  is 
more  liable  to  be  discharged 
into  the  joint-cavity  than  else- 
where, and  to  cause  suppura- 
tive arthritis. 

In  addition  to  the  thickening 
of  the  bone  itself,  there  is  fre- 
quently thickening  of  the  soft 
parts,  and  a  gradual  extension 
of  the  inflammatory  process  to 
the  skin,  with  resulting  oedema 

and  reddening.  Pain  is  tolerably  constant,  but,  except 
at  intervals,  is  not  severe.  There  is  generally  a  good  deal 
of  tenderness  on  pressure,  and,  on  account  of  the  proximity 
of  the  neighbouring  articulation,  attacks  of  synovitis,  with 
efi'usion  into  the  joint-cavity,  are  of  frequent  occurrence. 

In  some  cases  the  formation  of  pus  in  the  cancellous 
tissue  is  accompanied  by  necrosis  of  portions  of  the  sur- 
rounding bone.  Such  cases,  however,  are  usually  much  more 
acute  than  are  those  of  simple  abscess,  and  the  danger  of 
implication  of  a  joint  is  much  greater.  Reference  will  again 
be  made  to  these  in  the  chapter  on  Diseases  of  the  Joints 
under  the  heading  of  "  Acute  Epiphysitis." 

Osteomyelitis. — Osteomyelitis  is  a  term  which  is  best 
limited  to  diffuse  inflammation  of  the  lining  membrane  and 


The  Lower  End  of  a  Humerus, 
showing  an  abscess  which  has 
burst  into  the  elbow-joint. 
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the  medulla  of  a  bone,  with  implication  of  the  surrounding 
cancellous  tissue.    Such  a  diffuse  inflammation  is  always  of 
infective  origin,  and  is  closely  allied  to  cellulitis  of  the  soft 
parts.    It  always  originates  in  a  wound  which  exposes  the 
cancellous  tissue  or  medulla,  such  as  an  amputation  wound 
or  a  compound  fracture.    Osteomyelitis  is  characterised  by 
the  rapid  formation  of  pus,  which  infiltrates  the  neighbour- 
ing cancellous  bone,  and  is  liable  to  extend  along  the  whole 
length  of  the  shaft.    The  inflammation  extends  not  only  in 
a  longitudinal  direction,  but  also  through  a  varying  thick- 
ness of  the  surrounding  osseous  structure,  and  may  even 
reach  the  surface  and  affect  the  periosteum.    An  examina- 
tion of  a  bone  in  a  case  of  osteomyelitis  reveals  the  following 
conditions  :— The  surrounding  soft  parts  are  inflamed,  cede- 
matous,  and  often  sloughing.    The  periosteum  is  usuaUy 
retracted  from  the  bone  in  the  neighbourhood  of  the  wound, 
whilst  from  the  medulla  protrudes  a  soft  mass  of  sloughing 
tissue.    On  section,  the  medullary  canal  is  found  fiJled  with 
a  similar  material,  composed  of  pus,  broken-down  medulla, 
and  disintegrating  bone.    The  cancellous  spaces  contain 
the  products  of  inflammation  in  various  stages  of  decom- 
position.  The  disease  almost  always  results  in  necrosis,  and 
the  amount  of  dead  bone  is  sometimes  very  extensive. 

As  has  already  been  said,  osteomyelitis  is  essentially  an 
infective  process,  and,  in  consequence,  there  is  often  very 
considerable  constitutional  disturbance.  Many  patients  die 
of  pyaemia. 

In  some  cases  the  inflammation  becomes  limited,  and 
does  not  implicate  the  whole  length  of  the  shaft;  and, 
indeed,  it  may  be  said  that  examples  of  diffuse  osteo- 
myelitis become  more  rare  every  day — a  circumstance 
which  is  due  to  the  improvements  in  the  modern  treat- 
ment of  wounds. 


BZFFUSE  PERZOSTZTZS. 

The  term  "  diffuse  periostitis "  is  misleading,  for  the 
periosteum  alone  is  never  affected.    In  diffuse  periostitis 
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there  is  a  spreading,  infective  inflammation  caused  by  pyo- 
genic bacteria,  and  attacking  both  the  periosteum  and  a 
varying  thickness  of  the  subjacent  bone.  The  disease  is 
essentially  one  of  early  life,  and  hardly  ever  occurs  m  adults. 

The  subjects  of  acute  periostitis  are  often  m  an  un- 
healthy condition  at  the  time  that  they  meet  with  the 
slight  injury  or  the  exposure  to  w&t  and  cold  which  are  the 
almost  invariable  causes  of  this  affection.  Occasionally 
acute  periostitis  occurs  during  convalescence  from  one  of 
the  specific  fevers. 

As  might  be  expected,  the  bones  of  the  lower  extremity, 
being  the  most  exposed  to  cold  and  injury,  are  more 
frequently  attacked  than  are  those  of  other  parts;  the 
tibia  and  the  lower  and  posterior  part  of  the  femur 
are  most  often  involved.  The  humerus  and  clavicle  seem 
to  be  more  frequently  attacked  than  the  bones  of  the 
forearm. 

It  is  probable  that  the  local  condition  of  certain  parts  of 
some  of  the  bones  further  predisposes  them  to  attack. 
Thus,  the  anterior  surface  of  the  tibia  and  that  part  of  the 
femur  which  lies  in  the  popliteal  space  owe  their  liability  to 
acute  periostitis  to  the  fact  that,  on  account  of  the  absence 
of  all  muscular  attachments,  they  are  much  less  vascular 
and  less  protected  than  are  those  portions  of  the  same 
bones  which  are  closely  covered  by  muscle.  In  some  cases 
many  bones  are  simultaneously  affected. 

The  disease  commences  with  local  pain  and  swelling.  The 
skin  at  first  is  not  implicated,  but  soon  becomes  red  and 
cedematous.  Constitutional  disturbance  is  generally  marked, 
the  temperature  runs  up  to  103°  or  104°,  and  rigors, 
vomiting,  or  convulsions  may  occur.  The  local  swelling 
increases,  and  spreads  along  the  bone,  and  in  bad  cases 
which  are  not  subjected  to  treatment  the  inflammation  may 
extend  over  the  whole  length  of  the  shaft.  Pysemia  is  a 
very  common  complication,  for  the  inflammatory  exudation, 
beiflg  under  considerable  pressure,  makes  its  way  into  the 
venous  channels  in  the  bone ;  and  as  these  channels  are 
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unable  to  collap.se  as  they  would  in  the  soft  tissues,  the 
septic  pus,  mingled  with  blood-clot,  is  especially  liable  to 
mingle  with  the  venous  current  and  to  be  conveyed  to  the 
lungs. 

An  examination  of  the  bone  itself  will  reveal  the  follow- 
ing conditions  :— The  periosteum  and  the  subjacent  bone  at 

first  show  the  usual  vascularity  which 
Fig.  66.  marks  the  onset  of  inflammation. 

Very  soon  there  is  exudation,  and 
pus  is  quickly  formed.    The  pus  in- 
;^^ff  filtrates  the  looser  and  more  cellular 

part  of  the  periosteum,  and  extends 
from  it  into  the  soft  tissues.  It 
collects,  however,  in  the  greatest 
quantity  between  the  periosteum 
and  the  bone,  for  here  there  is 
most  room  for  it,  and  the  periosteum 
is  thus  separated  from  the  shaft  to 
a  variable  extent.  If  the  disease 
progresses,  the  stripping  up  of  the 
periosteum  may  extend  as  far  as  the 
epiphysial  cartilage.  Beyond  this 
it  seldom  extends,  on  account  of  the 
close  attachment  of  the  periosteum 
in  this  situation  ;  and,  for  the  same 
reason,  and  on  account  of  the  diffi- 
culty the  effusion  has  in  making  its 
way  through  the  tough  periosteum, 
the  pus  may  extend  between  the 
epiphysial  cartilage  and  the  shaft, 
and  may  thus  separate  the  one  from 
the  other. 

Meanwhile,  the  inflammatory  process  also  extends  into 
the  bone,  and  acute  osteitis  progresses  as  rapidly  as  does 
the  periosteal  inflammation. 

.  The  inflammation  usually  fails  to  reach  the  neighbouring 
joints,  partly  on  account  of  the  close  attachment  of  the 


A  Tibia  from  a  case  of 
Acute  Periostitis.  The 
periosteum  has  been  se- 
parated from  the  shaft  and 
the  greater  part  of  the 
atter  has  necrosed. 
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periosteum  at  the  epiphysis  already  mentioned,  and  also 
because  the  non-vascular  epiphysial  cartilage  offers  con- 
siderable resistance  to  the  extension  of  the  inflammatory 
process.    Occasionally,  however,  the  suppuration  does  in- 
volve the  articulation,  and  sets  up  in  it  a  most  acute  and 
destructive  form  of  suppurative  arthritis.    If  an  exit  be  not 
provided  for  the  pus,  the  latter  will  become  diffused 
amongst  the  muscles,  and  wiU  ultimately  make  its  way 
through  the  skin  by  numerous  apertures.    If  the  pus  be 
evacuated  early,  the  disease  may  be  cut  short,  and  in 
favourable  cases  the  bone  recovers  without  necrosis.  The 
extent  to  which  the  bone  dies  in  any  case  depends  not  only 
on  the  separation  of  the  periosteum,  and  the  consequent 
interference  with  the  blood-supply,  but  also,  and  probably 
to  a  far  greater  extent,  on  the  inflammation  of  the  bone 
itself.    Acute  osteitis  is  the  most  fertile  cause  of  necrosis, 
and  the  greater  the  amount  of  bone  inflamed  the  more 
extensive  will  be  the  necrosis.    The  separation  of  the  dead 
bone  from  the  living,  and  the  formation  of  new  bone,  occur 
in  the  manner  described  below. 


IfECROSZS. 

Necrosis  of  bone  is  the  equivalent  of  gangrene  of  the  soft 
parts,  and,  like  the  latter,  it  arises  from  interference  with 
the  blood  supply. 

Necrosis  most  freqviently  results  from  injury  and  acute 
inflammation.  In  some  cases  of  the  former  the  periosteum 
is  torn  away,  and  thus  the  bone  is  deprived  of  a  considerable 
proportion  of  its  blood.  Such  an  injury  is  always  followed 
by  a  certain  amount  of  thrombosis  in  the  torn  blood- 
vessels, and,  later  on,  by  inflammation  of  the  damaged 
tissues.  Both  of  these  tend  to  further  interfere  with  the 
circulation. 

In  acute  inflammation  of  any  part  of  the  body  there  is  a 
tendency  to  the  compression  of  the  vessels  by  the  inflamma- 
tory exudation.  The  more  acute  the  inflammation  the 
greater  is  this  tendency,  and  the  more  dense  and  unyielding 
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the  inflamed  structure  the  greater  is  the  tension  of  the 
extravasated  fluid.  In  bone,  the  exudation  is  poured  out 
into  the  cancellous  spaces  and  the  Haversian  canals,  and,  in 
cases  of  acute  osteitis,  the  blood-vessels  are  very  quickly 
compressed  by  the  pent-up  exudation.  In  less  acute  cases, 
where  the  process  of  exudation  is  much  slower,  time  is/ 
allowed  for  enlargement  of  the  bony  canals  by  absorption  of 
their  walls  by  the  leucocytes,  and  thus  more  space  is  pro- 
vided for  the  exuded  fluid,  and  necrosis  does  not  result. 
Again,  necrosis  is  more  common  in  compact  than  in  cancel- 


Portion  of  a  Femur  from  a  Stump,  The  lower  inch  of  the 
bone  is  necrosed,  the  periosteum  and  the  soft  tissues  are  quite 
detached  from  it,  and  a  h'ne  of  demarcation  has  been  formed 
between  the  dead  and  the  h'vicg  bone. 

lous  bone,  for  in  the  latter  there  is  more  room  for  the  exu- 
dation, and  consequently  there  is  less  tension. 

The  amount  of  bone  which  dies  in  any  individual  case 
depends  chiefly  on  the  extent  of  the  osteitis,  or,  in  cases  of 
injury,  on  the  extent  of  sepai-ation  of  the  surrounding  soft 
parts.  In  many  instances  these  two  causes  are  combined. 
Thus,  in  compound  fractures  the  bone  may  be  comminuted, 
and  the  fragments  almost  completely  separated  from  the 


Fig.  67. 
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neighbouring  tissues,  whilst,  on  account  of  the  extent  of  the 
injury,  the  resulting  inflammation  is  proportionately  great. 
When  the  periosteum  is  separated,  and  the  superficial  bone 
is  alone  injured,  a  thin  shell  of  bone  may  alone  die,  whilst, 
in  cases  of  diffuse  periostitis  and  osteomyelitis,  either  the 
whole  thickness  or  even  the  whole  length  of  the  shaft  may 
perish.  Necrosis  of  bone  after  amputations  afibrds  another 
example  of  the  effect  of  injury.  In  these  cases  the  inflam- 
mation which  results  from  the  sawing,  and  often  from 
subsequent  septic  conditions,  causes  the  death  of  a  ring  of 
bone  which,  though  commonly  very  small,  is  in  some  cases 
an  inch  or  more  in  depth.  Under  these  circumstances,  the 
stump  refuses  to  heal,  for  the  dead  bone  acts  as  a  foreign 
body,  and  if  an  examination  is  made,  the  periosteum  will  be 
found  detached  from  the  necrosed  extremity,  which  in  time 
is  separated  and  cast  off.    (Fig,  67.) 

Separation  of  the  dead  bone. — When  bone  is  dead, 
the  living  bone  in  contact  with  it  shows  signs  of  irritation. 
It  becomes  the  seat  of  inflammatory  changes,  just  as  do  the 
soft  tissues  in  a  case  of  gangrene  ;  the  inflammation  pro- 
gresses to  ulceration,  granulation  tissue  is  formed,  and  the 
living  bone  is  separated  from  the  dead  by  a  "  line  of  demar- 
cation," This  process  of  separation  is  necessarily  a  slow 
one,  and,  where  a  considerable  thickness  of  bone  has  to 
ulcerate  through,  many  months  may  elapse  before  the  pro- 
cess is  complete.  So  long  as  the  necrosed  bone  is  in  contact 
with  the  granulations  of  the  neighbouring  healthy  bone,  it 
is  in  part  destroyed  by  the  latter,  and  is  eaten  out  and 
deeply  pitted  by  the  destructive  action  of  the  leucocytes. 
Consequently,  if  a  piece  of  dead  bone  be  examined,  its  under 
surface  will  be  found  rough  and  indented,  and  marked  by 
numerous  little  pits  or  depressions  which  were  once  occupied 
by  granulations.  (See  Fig.  68.)  The  surface  of  the  dead 
bone  is  non-vascular  and  is  usually  white,  but  occasionally 
from  exposure  to  the  air,  it  becomes  blackened. 

The  dead  portion  of  bone  when  separated  from  the  living 
is  called  a  "sequestrum,"  and  under  favourable  circum- 
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stances  may  be  cast  off  from  the  body  ;  the  ulcerated  surface 
of  bone  left  behind  wiU  then  heah  If  the  necrosed  bone 
is  quite  superficial,  the  process  of  shedding  is  called  "  ex- 
foliation." This  is  most  commonly  seen  in  the  bones  of  the 
skull,  where  destruction  of  the  pericranium  by  mechanical 
injuries,  or  by  burns,  often  results  in  death  of  the  outer 
table  alone,  the  inner  table  being  supplied  with  blood  from 
the  dura  mater. 

Fig.  68. 


A  Ring  of  Necrosed  Bone  which  has  separated  from 
a  Stump. 

Formation  of  new  bone  and  inclusion  of  the 
sequestrum. — It  has  already  been  said  that  the  separation 
of  the  dead  from  the  living  bone  is  the  result  of  an  inflam- 
matory process.  Now,  this  inflammation  is  not  limited  to 
the  immediate  neighbourhood  of  the  necrosed  bone,  but 
extends  over  a  considerable  area.  The  living  bone  in  contact 
with  the  sequestrum  suppurates,  but  the  osteitis  set  up 
around  is  less  acute,  and  results  in  the  formation  of  new 
bone.  The  latter  is  formed  not  only  by  interstitial  deposit, 
but  also,  and  probably  to  a  greater  extent,  by  the  neigh- 
bouring periosteum  and  the  surrounding  soft  parts.  The 
amount  of  new  bone  formed  may  be  very  great,  and  it  thus 
happens  that,  by  the  time  the  dead  bone  has  become  com- 
pletely separated  from  the  living,  it  is  surrounded  by  a  case 
of  new  bone  of  considerable  thickness,  and  its  extrusion  or 
exfoliation  is  prevented. 
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This  formation  of  new  bone  is  often  well  seen  in  cases  of 
acute  periostitis,  where,  a  considerable  length  of  the  shaft 
having  been  destroyed,  the  sequestrum  becomes  surrounded 
by  a  sheath  of  new  and  porous  bone,  except  at  one  or  two 
places  where  discharging  sinuses  open 
through  apertures  in  the  new  bone 
on  to  the  skin  surface  of  the  limb. 
These  apertures  in  the  bony  sheath 
are  called  "cloacae,"  and  occur  in 
places  where  the  periosteum  has  been 
previously  destroyed  by  sloughing. 
But,  although  such  a  replacement 
of  dead  bone  by  newly  formed  osseous 
structure   is  often  most  useful  in 
restoring  the  functions  of  the  part, 
it  is  not  without  its  disadvantages. 
In  the  larger  number  of  cases  the 
sequestrum  becomes  so  much  shut  in 
that  its  extrusion  by  natural  means 
is  impossible,  whilst,  so  long  as  it 
remains,   suppuration   is   kept  up, 
chronic  osteitis  and  periostitis  per- 
sist, and  the  case  of  new  bone  becomes 
thicker  and  thicker.    In  cases  where 
this  thickening  occurs  at  the  articular 
end  of  a  bone,  it  may  be  so  extensive 
as  ultimately  to  limit  the  movements 
of  the  joint,  and  the  latter  may  be- 
come anchylosed  by  an  extension  to 
it  of  the  inflammatory  changes  in 
progress  in  the  parts  around.    It  is 

evident,  therefore,  that  it  is  advisable  to  remove  the 
sequestrum  as  soon  as  it  has  become  sufficiently  loose  ;  but 
it  is  not  well  to  anticipate  matters  by  artificially  separating 
the  dead  bone  from  the  living,  for  the  reasons  that,  until 
the  line  of  demarcation  appears,  it  is  not  possible  to  be  sure 
of  the  extent  of  the  necrosis,  and  that,  if  the  dead  bone  be 


A  Tibia,  showing  ne- 
crosis of  the  shaft  and 
formation  of  periosteal 
new  bone. 
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removed,  the  formative  periostitis  will  soon  cease,  and  the 
production  of  new  bone  will  be  arrested.  Where  large 
portions  of  the  shaft  have  been  destroyed,  such  a  failure  to 
form  new  bone  may  result  in  the  permanent  impairment  of 
the  functions  of  the  limb. 

Perhaps  the  most  troublesome  cases  of  all  are  those  of 
central  necrosis-cases  which  depend  apparently  on  a  limited 
osteomyelitis-for  in  these  the  bone  which  dies  is  that  which 
bounds  the  medullary  canal,  and  from  the  beginning  it  is 
shut  in  by  the  subjacent  compact  bone. 

Necrosis  without  suppuration.— Mr.  Morrant  Baker 
has  drawn  attention  to  the  occasional  occurrence  of  necrosis 
without  external  suppuration,  and  the  subject  is  one  of  so 
much  importance  that  it  is  well  worthy  of  consideration. 

In  cases  of  this  kind  a  history  of  injury  may  or  may  not 
be  obtained,  and  the  attention  of  the  patient  is  attracted  by 
a  sweUing  on  a  limb,  which  increases  in  size  with  some 
rapidity,  and  as  often  as  not  is  painless,  and  not  even  tender 
when  examined.  The  superjacent  skin  may  be  reddened, 
but  it  is  sometimes  quite  natural.  The  swelling  feels  firm 
and  often  elastic.  The  accompanying  drawing  of  a  femur  is 
from  a  case  of  this  kind.  The  patient  was  a  lad  of  nine- 
teen, who  for  about  three  months  had  noticed  such  a  swelling 
as  I  have  above  described ;  it  was  painless,  and  increasing 
in  size.  The  case  was  diagnosed  as  either  one  of  periosteal 
sarcoma  or  of  necrosis  without  suppuration,  and  it  was 
decided  to  make  an  exploratory  incision  to  settle  the  ques- 
tion. This  accordingly  was  done,  and  a  mass  of  soft 
gelatinous  tissue  was  exposed,  which,  in  the  opinion  of 
these  present,  was  of  a  sarcomatous  nature.  Amputation 
was  therefore  performed.  A  section  of  the  bone  after 
removal  showed  that  a  very  small  portion  of  the  compact 
tissue  of  the  shaft  had  necrosed,  and  that  it  had  been 
subsequently  shut  in  by  a  quantity  of  new  bone  formed 
around.  Outside  this  new  bone  was  a  masa  of  fibrous 
tissue  and  infiltrated  muscle,  the  section  of  which  had 
simulated  that  of  a  sarcoma.    The  size  of  the  swelling  was 
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altogether  out  of  proportion  to  the  amount  of.  the  necrosis ; 
about  twenty  or  thirty  drops  of  pus  lay  around  the  seques- 
trum, and  communicated  by  a  minute  aperature  m  the  new 
bone  with  a  tiny  cavity  in  the  inflammatory  tissue. 

This  case  well  illustrates  the  chief 
difficulty  in  the  diagnosis  of  this 
form  of  necrosis,  for,  although  its 
true  nature  was  'suspected,  even  a 
free  incision  rather  obscured  than 
cleared  it  up. 

In  addition  to  those  forms  of 
necrosis  which  result  from  injury, 
or  from  inflammation  started  by 
either  mechanical  or  septic  agents, 
it  is  necessary  to  allude  to  the 
necrosis  which  results  from  chemi- 
cal poisons.  Of  these  there  are 
but  two  whose  influence  is  of  im- 
portance— mercury  and  phosphorus. 
They  act  diff'erently,  for  the  former 
causes  necrosis  through  its  absorp- 
tion into  the  system,  whilst  phospho- 
rus acts  locally  upon  the  jawbones 
through  the  inhalation  of  its  fumes 
with  the  respired  air.  The  efiect 
of  mercury  on  the  teeth  and  gums  is 
well  known,  and  its  implication  of 
the  jawbone  is  but  an  extension  of 
the  same  influence  to  deeper  struc- 
tures. With  very  rare  exceptions,  phosphorus,  when  taken 
internally,  does  not  cause  necrosis,  and  its  fumes  may  also 
be  safely  inhaled  if  the  teeth  are  in  a  sound  state.  If, 
however,  there  is  dental  caries,  a  low  form  of  persistently 
spreading  osteitis  and  periostitis  is  started  which  often 
results  in  necrosis  of  considerable  portions  of  the  maxillae. 
The  separation  of  the  sequestrum  and  the  formation  of  new 
bone  do  not  differ  from  similar  processes  in  other  parts. 


Section  of  a  Femur, 
showing  excessive  forma- 
tion of  new  bone,  and 
thickening  of  the  soft  tis- 
sues around  a  small  se- 
questrum. 


CHAPTER  XXXVI. 
DISEASES   OF  nOKIi-(continued). 
SYPHILITIC  DISEASES  OF  BONE. 

Disease  of  the  bones  is  one  of  the  commonest  manifesta- 
tions of  constitutional  syphihs,  and  may  occur  either  early 
or  late  in  the  course  of  this  affection.  In  the  early  stage 
of  secondary  syphilis,  pains  in  the  bones,  which  are  worse  at 
night,  are  of  frequent  occurrence,  and,  although  actual  dis- 
ease is  not  always  to  be  discovered  in  a  patient  with  these 
symptoms,  the  formation  of  nodes  is  very  common. 

A  node  is  a  locaUsed  inflammatory  swelling  on  a  bone. 
The  commonest  situations  of  such  swelHngs  are  the  long 
bones,  especially  the  tibiae,  and  the  bones  of  the  skull.  A 
section  of  a  node  exhibits  inflammatory  exudation  into  and 
beneath  the  periosteum,  as  well  as  into  the  surface  layers 
of  the  bone  itself.  In  a  large  number  of  instances  much  of 
this  exudation  is  subsequently  absorbed,  and  the  bone  is 
restored  to  its  natural  condition ;  but  in  other  cases,  espe- 
cially if  proper  treatment  be  not  adopted,  the  exudation 
undergoes  organisation,  first  into  fibrous  tissue,  and  subse- 
quently into  bone,  and  a  so-called  "  hard  node  "  is  formed. 
The  new  bone  is  generally  rough  and  porous,  like  new  bone 
elsew;here. 

The  tendency  to  organisation,  however,  is  dependent  both 
upon  the  constitution  of  the  patient  and  also  on  the  locality 
of  the  node.  If  the  patient  be  otherwise  healthy,  and  the 
node  be  on  a  long  bone,  organisation  is  likely  to  ensue,  but 
if  the  patient  be  broken  down  in  health,  and  especially  if 
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the  skull  be  the  seat  of  inflammation,  suppuration  is  liable 
to  follow,  and  a  "  soft  node"  is  produced.  In  tins  case  a 
small  periosteal  abscess  is  formed,  which,  when  opened,  is 
found  to  be  connected  with  a  carious  condition  of  the  sub- 
jacent bone,  and  indicates  that  there  has  been  a  localised 
suppurative  periostitis  and  osteitis,  with  rarefaction  and 
partial  destruclion  of  the  superficial  layers  of  bone. 

But  whilst  nodes  are  of  common  occurrence,  they  can 
scarcely  be  reckoned  as  serious  lesions,  when  we  consider 
how  much  more  severely  the  bones  may  suffer  in  syphilis. 
For,  instead  of  there  being  but  one  or  two  isolated  nodes, 
the 'whole  length  of  a  bone  may  be  attacked  by  chronic 
osteitis  and  periostitis,  resulting  in  the  formation  of  new 
bone,  deformity  of  the  limb,  and  great  pain.  In  other 
cases,  again,  this  sclerosis  may  be  accompanied  by  caries  and 
necrosis,  and  discharging  abscesses  and  sinuses  may  tend  still 
further  to  damage  the  health  of  the  patient.  The  necrosis 
is  chiefly  caused  by  the  cutting  off  of  the  blood-supply  by 
the  pressure  of  the  inflammatory  exudation,  but  is  also 
attributed  by  some  authors  to  the  obstruction  to  the  circula- 
tion which  is  caused  by  the  sclerosis  of  the  surrounding 
osseous  structure.  It  is  difficult  to  exaggerate  the  extent 
to  which  a  bone  maybe  damaged;  caries,  necrosis,  sclerosis, 
and  formation  of  stalactitic  periosteal  growths  may  so  alter 
it  as  to  render  it  almost  unrecognisable. 

It  is,  however,  in  the  bones  of  the  skull  and  face  that 
syphilis  is  seen  at  its  worst,  for  here  the  destructive  pro- 
cesses far  outrun  those  which  cause  mere  sclerosis  and 
osteophytic  growth.  Ulceration  extending  from  the  nasal 
or  buccal  mucous  membrane  may  implicate  the  hard  palate 
and  the  bones  and  cartilages  of  the  nose.  Much  of  the 
latter  organ  may  be  destroyed,  and  perforation  of  the  palate 
may  cause  difficulty  in  swallowing,  with  tendency  to  the 
return  of  fluid  through  the  nostrils,  and  nasal  intonation 
of  the  voice.  Inflammation  of  the  middle  ear  may  cause 
necrosis  of  the  auditory  ossicles  and  of  the  temporal  bone, 
and  thus  produce  deafness,  or,  by  an  extension  of  inflamma- 
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tion  may  cause  meningitis  or  suppuration  in  the  brain 
itself. 

The  vault  of  the  skull  is  perhaps  the  favourite  seat  of 
syphilitic  mtiammations.  Here  the  disease  may  attack 
either  the  inner  or  the  outer  table,  and  in  some  cases  impli- 
cates both.  Caries  and  necrosis  go  hand  in  hand,  portions 
ot  bone  being  first  ulcerated,  and  then  gradually  cut  ofF  from 
their  vascular  supply  by  an  extension  of  an  ulceration 


Fig.  71. 


Calvaria  witli  extensive  Syphilitic  Ulceration.  The 
frontal  bone  is  perforated  in  several  places. 


Three  varieties  of  syphilitic  ulceration  of  the  skull  have 
been  described— the  annular,  the  tuberculated,  and  the 
reticulated.  In  the  annular  form  the  ulceration  commences 
at  one  spot  and  spreads  eccentrically  from  this  as  a  focus. 
The  bone  becomes  worm-eaten  and  pitted,  a  circular  groove 
is  then  formed  around  it,  and  the  central  ulcerated  portion 
is  separated  from  its  vascular  connections,  and  dies.  In 
the  reticulated  variety  there  is  a  network  of  periosteal  new- 
bone,  which  is  subsequently  destroyed  by  annular  ulcer.«!, 
such  as  those  above  described.  In  the  tuberculated  ulcera- 
tion there  is  first  the  formation  of  raised,  rounded,  tubercular 
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nodules  of  new  bone,  and  subsequently  an  ulceration  and 
destruction  of  them. 

These  varieties  of  ulceration  frequently  co-exist  in  the 
same  patient,  whilst  the  amount  of  necrosed  bone  differs 
much  in  different  cases.  The  meninges  do  not  usually 
become  inflamed,  and  the  brain  itself  Ukewise  escapes. 
Such,  however,  is  not  always  the  case,  for  death  may 
ensue  from  suppurative  meningitis,  due  to  an  extension  of 
inflammation  from  the  carious  bone.  (See  also  Congenital 
Syphilis.) 

BHETTIVIATIC  AFFECTIOTrS  OF  SONJl. 

The  most  commonly  recognised  form  of  rheumatic  disease 
of  bone  is  a  chronic  periostitis,  with  thickening,  and  the 
formation  of  so-called  "  rheumatic  nodes."  These  nodes  are 
usually  situated  upon  the  long  bones,  and  are  frequently 
indistinguishable  from  those  due  to  syphilis.  They  never 
suppurate,  however,  and  are^  sometimes  more  diffused  than 
the  syphilitic  variety.  The  affections  of  the  articular  ends 
of  the  long  bones  in  osteo-arthritis  will  be  described  in  the 
chapters  on  Diseases  of  the  Joints. 

OSTEXTZS  DEFORMAirS. 

This  is  a  form  of  very  chronic  inflammation  of  bone 
occurring  in  people  past  middle  age,  implicating  many 
bones,  and  accompanied  by  a  peculiar  softening  and  bending 
of  the  osseous  structure.  It  was  first  described  by  Sir  James 
Paget. 

The  bones  affected  by  this  disease  become  gradually 
thickened  by  the  deposit  of  new  bone  from  the  periosteum, 
and  by  the  same  process  their  normal  outlines  are  slowly 
obliterated.  By  the  exudation  of  inflammatory  products 
within  the  bone  the  osseous  structure  is  absorbed,  rarefied, 
and  softened,  the  spaces  thus  formed  being  filled  with  in- 
flammatory exudation.  The  whole  bone  becomes  greatly 
increased  in  circumference,  and,  on  section,  is  seen  to  be 
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much  thickened.  In  some  cases  the  medullary  canal  is 
increased  in  size. 

_  In  consequence  of  the  softening  which  accompanies  the 
inflammatory  process  the  bones  become  bent,  the  normal 
curves  being  at  first  increased,  whilst,  after  a  time,  fresh 
curvatures  are  developed. 

The  skull  is  increased  in  thickness,  the  forehead  becomes 
large  and  prominent,  and  the  face  in 
consequence  appears  to  be  too  small  for 
the  cranium,  by  which  it  is  over- 
shadowed. The  clavicles  become  much 
curved  and  thickened.  The  thorax 
falls  in  on  account  of  the  yielding  of 
the  softened  ribs,  and  the  abdomen 
becomes  prominent.  The  femora  curve 
chiefly  outwards,  and  the  tibia;  forwards. 
The  humerus  does  not  curve  so  much  as 
most  of  the  long  bones,  but  the  radius 
and  ulna  curve  backwards.  In  con- 
sequence of  the  bending  of  the  bones 
of  the  lower  extremity,  and  of  the 
general  posterior  curvature  which  is 
often  met  with  in  the  spine,  the  height 
of  the  patient  is  frequently  diminished 
by  several  inches.  The  walk  is  totter- 
/  iug,  and  the  support  of  a  stick  is  often 

(^--S^'  necessary.    The  shoulders  fall  forward 

over  the  chest,  and  the  head  protrudes 
in  a  very  peculiar  manner,  looking  as 
though  it  was  too  heavy  for  the  cervical 
vertebrae,  for  the  chin  would  naturally 
rest  upon  the  sternum,  and,  in  order  to  look  up,  the  patient 
thrusts  it  out  so  that  the  face  is  carried  on  a  plane  which  is 
considerably  anterior  to  that  of  the  body.  The  course  of 
the  disease  is  slow,  and  usually  extends  over  many  years. 
A  fatal  termination  may  result  from  the  difficulty  of  respira- 
tion caused  by  the  softened  thoracic  wall. 


Section  of  a  Tibia 
from  a  case  of  Osteitis 
Deformans. 


OSTEITIS  DEFOEMANS. 
Fig.  73. 


Figure  of  a  woman  with  Osteitis  Deformans,  showing  the  curvature  of  the 
lower  extremities,  the  large  forehead,  and  tlie  peculiar  carriage  of  the  head, 
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The  disease  has  no  known  cause,  and  no  remedial 
measures  of  any  importance  have  been  discovered.  It 
seldom  occurs  before  the  age  of  forty,  and  is  most  common 
m  males.  It  has  been  associated  with  gout  in  some 
patients,  and  with  mahgnant  tumours  in  others,  but  no 
causative  relation  with  either  of  these  has  been  established, 

IVIOI.I.ZTZES  OSSZVM. 

Mollities  ossium  is  a  disease  in  which  there  is  a  gradual 
softening  and  subsequent  bending  of  the  bones.  Many 
parts  of  the  skeleton  are  usually  involved  at  the  same  time, 
and  the  diseased  condition  aj0Fects  the  whole  of  the  bones 
both  of  the  limbs  and  of  the  trunk.  Women  of  middle  age 
are  infinitely  more  subject  to  mollities  than  are  men,  and 
in  a  large  number  of  cases  it  undoubtedly  commences 
during  pregnancy.  In  some  patients  mollities  is  limited  to 
the  pelvic  bones.  No  time  of  life  is  altogether  exempt,  and 
examples  have  been  recorded  in  infants  as  well  as  in  extreme 
old  age.  In  some  few  cases  the  course  of  the  disease  has 
been  arrested  either  by  nature  or,  apparently,  by  treat- 
ment. 

An  examination  of  the  afiected  bones  shows  a  gradual 
destruction  of  the  cancellous  tissue,  with  a  corresponding 
increase  in  the  medulla ;  the  destruction  extends  to  the 
compact  bone,  the  osseous  structure  is  gradually  removed, 
the  bone  becomes  soft  and  yielding,  and,  but  little  of  its 
animal  matrix  remaining,  it  is  in  great  part  decalcified. 
In  the  process  of  destruction  there  is  no  sign  of  inflammation 
or  of  new  growth  :  the  bone  salts  appear  to  be  simply 
dissolved  out.  An  examination  of  the  medulla  shows,  in 
some  cases,  an  increase  of  fat,  and  in  others  a  peculiar 
gelatinous  matter  which  is  chiefly  composed  of  oil,  fat,  and 
disintegrated  blood-cells.  The  osteoclasts  which  are  always 
present  during  bone  destruction  from  any  cause  ai'e  here 
also  increased  in  number. 

The  true  pathology  of  mollities  is  yet  obscure.  It  has 
been  attributed  to  an  excess  of  lactic  acid  in  the  blood,  but 
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this  has  certainly  not  been  clearly  demonstrated.  When 
occurring  during  pregnancy,  it  has  been  attributed  to  the 
demand  by  the  foetus  for  bone  salts;  but  this  does  not 
explain  the  cases  which  occur  independently  of  pregnancy. 
In  some  cases  -the  disease  has  been  associated  with  the 
growth  of  malignant  tumours  in  other  parts  of  the  body, 
and  it  has  been  suggested  that  mollities  itself  is  nothing 
more  than  a  diffuse  tumour  growth.  Very  little  reflection 
is  required  to  dispose  of  this  theory.  Lastly,  mollities  has 
been  attributed  to  some  influence  of  the  nervous  system, 
but  what  it  is,  or  how  it  acts,  is  quite  obscure. 

RICKETS. 

Rickets  is  a  constitutional  disease  in  which  the  bones  are 
specially  hable  to  suffer;  they  are  not  the  only  tissues 
diseased,  but,  on  account  of  the  very  obvious  changes  that 
occur  in  their  shape  and  structure,  and  of  the  importance 
of  these  changes  in  the  further  development  of  the  body 
and  limbs,  the  diseased  state  of  the  bones  attracts  attention 
rather  than  the  constitutional  cachexia  and  the  visceral 
disease  which  accompany  it. 

Rickets  is  practically  never  congenital  (the  so-called 
cases  of  congenital  rickets  being  properly  referred  to  spor- 
adic cretinism  and  "  achondroplasia  "),  but  is  chiefly  due  to 
bad  feeding,  although  any  bad  hygienic  conditions,  such  as 
overcrowding,  deficient  ventilation,  &c.,  undoubtedly  in- 
fluence its  development.  Under  the  head  of  bad  feeding 
is  to  be  included,  not  only  deficient  quantities  of  food,  but 
the  ingestion  of  food  which  is  not  readily  assimilable,  or  is 
likely  to  set  up  gastric  or  intestinal  catarrh ;  thus  the  feed- 
ing of  young  infants  with  starchy  material,  such  as  biscuits 
and  bread,  is  extremely  harmful. 

Rickets  is  most  commonly  developed  during  the  first  two 
years  of  life,  but  may  occur  as  late  as  seven  or  eight  years 
of  age,  whilst  isolated  cases  are  recorded  in  patients  of 
twelve  or  fourteen.  Children  in  towns  are  more  frequently 
affected  than  are  those  in  the  country,  and  for  obvious 
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reasons.  The  general  signs  of  rickets,  independently  of  the 
osseous  affections,  are  briefly  as  follows :— The  child  is 
liable  to  attacks  of  vomiting  and  of  diarrhoea,  its  food 
evidently  causes  dyspepsia,  and  the  abdomen  becomes 
considerably  swollen.  There  is  much  lassitude,  with 
unwillingness  for  exertion  and  impaii'ment  of  muscular 
power  and  tenderness  of  the  limbs.  At  night  the  child 
sweats  much,  especially  about  the  head,  and  often  throws 
off  the  bedclothes.  The  teeth  are  late  in  being  cut,  and  the 
anterior  fontanelle  remains  open  for  an  undue  length  of 
time.  The  liver,  spleen,  and  lymphatic  glands  may  become 
enlarged,  and  laryngismus  stridulus  or  bronchitis  may  occur 
as  complications. 

As  regards  the  bones,  the  following  changes  may  be 
noticed  : — The  long  bones  become  excessively  curved,  the 
bending  being  at  first  due  to  an  exaggeration  of  the  normal 
curves,  although,  later  on,  secondary  curves  are  developed. 
The  articular  ends  of  the  long  bones  become  swollen  at  the 
line,  of   junction  of  the  diaphyses  with  the  epiphysial 
cartilages,  whilst  similar  swellings  developing  at  the  sternal 
extremities  of  the  ribs  produce  the  so  called  "  beads  "  on 
the  latter  bones.    On  account  of  its  softened  state,  the 
thoracic  wall  fails  to  resist  the  negative  pressure  established 
within  the  thorax  during  the  act  of  inspiration,  and  its 
upper  part  becomes  compressed  against  the  yielding  lungs ; 
the  lower  portion  of  the  thorax  is  not  thus  driven  in,  being 
supported  by  the  solid  liver  and  spleen  and  the  other 
abdominal  viscera.    The  spine  becomes  more  curved  than 
natural,  and  in  some  cases  a  general  posterior  curve  takes  the 
place  of  the  normal  sinuous  outline.    The  head  is  enlarged, 
and  the  forehead  especially  is  bulging  and  prominent. 

The  iliac  crests  are  turned  out  and  the  pelvis  is  either 
compressed  in  an  antero-posterior  direction  by  the  weight 
of  the  body  being  transmitted  through  the  spine  and  the 
sacrum  when  the  patient  occupies  a  sitting  posture,  or  else 
is  flattened  froji  side  to  sile  by  the  pressure  of  the  heads 
of  the  femora  when  the  patient  is  supported  on  the  lower 
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extremities.  Thus,  the  former  deformity  is  more  common 
when  the  disease  affects  children  unable  to  walk  ;  the  latter, 
when  older  patients  are  attacked. 

Rachitic  chUdren  are  generally  undersized,  though  they 
may  be  fat  and  flabby,  and  in  bad  cases  the  bone  disease 
appears  to  act  as  a  deterrent  to  future  healthy  growth,  for 
a  patient  who  has  suffered  severely  from  rickets  seldom 
attains  middle  height.  In  consequence  of  the  softened  state 
of  the  bones,  greenstick  fractures  are  not  uncommon. 

An  examination  of  the  bones  themselves  after  removal 
from  the  body  shows  that  the  osseous  lesions  above  described 
are  due  to  an  imperfection  in  the  calcification  of  the  growing 
bone,  and  that,  whilst  the  removal  of  old  bone  and  the 
formation  of  the  animal  matrix  for  the  new  bone  both 
proceed  normally,  it  is  in  the  failure  of  deposit  of  calcareous 
salts  in  this  matrix  that  the  real  osseous  defect  in  rickets 
exists.  There  is  not,  on  the  one  hand,  an  increased  absorp- 
tion of  bone,  nor  is  there,  on  the  other,  an  increased  pre- 
paration for  ossification. 

In  the  normal  increase  of  a  bone  in  thickness  the  more 
central  portions  of  the  cancellous  structure  are  gradually 
removed  by  absorption,  so  that  the  medviUary  canal  slowly, 
but  constantly,  increases  in  size.  And  in  a  healthy  bone, 
just  as  fast  as  this  hollowing  out  progresses  within,  so  fast 
is  new  bone  laid  down  by  the  surrounding  periosteum,  the 
proper  proportions  of  the  compact  bone  and  of  the  medullary 
canal  being  thus  maintained.  Now,  in  rickets,  the  former 
part  of  this  process  progresses  quite  naturally.  The  shaft 
is  hollowed  out  from  within  in  a  perfectly  normal  manner. 
It  is  the  formation  of  new  bone  from  the  periosteum  that 
fails,  and,  as  the  old  bone  is  gradually  removed,  layer  on 
layer  of  the  animal  matrix  of  the  new  bone  is  certainly 
formed  from  the  periosteum,  but  being  only  imperfectly 
calcified,  the  shaft  comes  to  be  gradually  formed  of  soft 
unresisting  bone,  and  consequently  becomes  curved  and 
deformed.  It  is  seldom  that  all  attempts  at  calcification 
are  entirely   absent  ;   there  is   generally  some  attempt, 
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however  slight,  and  the  result  of  this  is  the  formation  of 
an  imperfectly  developed  bone  from  the  periosteum,  to 
which  the  name  of  "  osteoid  tissue  "  has  been  given. 

At  the  epiphysial  ends  changes  of  a  precisely  analogous 
nature  are  found  ;  here  also  there  is  growth  with  imperfect 
calcification.  The  epiphysial  cartilage  in  a  normal  bone  is 
continually  growing,  but  just  as  fast  as  it  grows,  so  fast 
does  calcification  extend  into  it  from  the  diaphysis,  and 
thus  the  cartilage  itself  never  exceeds  certain  limits  of  size. 

Fig.  74. 


Section  through  the  Line  of  Ossification  of  a  Rachitic  Bone, 
showing  the  irregularity  of  the  rows  of  cartilage  cells  and  the 
imperfect  calcification.    (Zeiss,  A.) 

Now,  in  rickets,  the  growth  of  the  cartilage  progresses  just 
as  it  does  in  a  normal  bone,  but  calcification  is  slow  and 
imperfect.  It  thus  happens  that  in  a  section  of  a  rachitic 
bone  the  epiphysial  cartilage  is  found  to  be  considerably  in 
excess  of  that  which  is  natural.  Yet  here  also,  as  in  the 
case  of  the  formation  of  new  bone  from  the  periosteum, 
calcification  is  not  absent,  but  only  incomplete ;  conse- 
quently, the  line  of  ossification,  instead  of  being  regular  and 
even,  becomes  irregular  and  jagged ;  islands  of  calcareous 
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material  are  found  in  the  enlarged  epiphysial  cartilage,  and 
portions  of  unaltered  cartilage  are  left  behind  in  the  most 
recently  formed  new  bone.  Microscopical  examination  shows 
great  ii-regularity  in  the  rows  of  cartilage  cells,  and  imper- 
fectly formed  bone.    (See  Fig.  74-) 

The  swelUngs  at  the  junctions  of  the  epiphyses  with  the 

Fig.  75- 
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'  Beads  "  on  the  inner  surface  of  rachitic  ribs. 


shafts  are  now  readily  explained.  The  imperfectly  formed 
new  bone  is  softer  than  natural,  and,  being  compressed 
between  the  epiphysis  on  the  one  hand  and  the  diaphysis 
on  the  other,  it  bulges  at  the  circumference,  as  would  any 
other  soft  and  yielding  structure. 

By  most  writers  on  the  subject  it  is  stated  that  in  rickets 
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there  is  "increased  preparation  for  the  formation  of  new 
bone,  ^.e.,  increased  growth  of  the  epipLysial  cartilage,  and 
the  increased  width  of  the  latter  in  rickets  is  by  such 
observers  considered  to  be  the  result  of  the  increased 
growth,  and  not,  as  is  above  described,  of  delayed  calcifica- 
tion.   The  question  is  one  which  is  a  little  difficult  to  settle 
definitely,  but  it  is  on  the  face  of  it  highly  improbable  that 
a  disease  which  results  from  malnutrition  would  cause 
increased  growth  of  any  tissue.    As  a  matter  of  fact,  also, 
the  bones  of  such  patients,  instead  of  being  longer,  as  they 
would  be  if  the  epiphyses  grew  abnormally  fast,  are  shorter 
than  natural,  and  it  is  well  known  that  rickety  chUdren 
are  usually  ill-developed  and  stunted. 

In  exceptional  cases  the  bones  in  rickets  undergo  further 
change,  and  becoming  greatly  increased  in  thickness,  lose 
much  of  their  natural  shape.  This,  again,  is  considered  to 
be  the  result  of  a  tendency  to  increased  growth,  but  should 
in  my  opinion,  be  looked  upon  rather  as  the  result  of  the 
rickets  than  as  an  essential  part  of  the  morbid  process.  The 
thickening  is  probably  of  the  nature  of  a  compensative 
hypertrophy,  and  is  designed  to  support  the  weak  and 
yielding  bone,  whilst,  on  account  of  the  rachitic  condition  of 
the  patient,  all  the  new  osseous  tissue  thus  formed  is  porous 
and  spongy,  as  already  described. 

After  rickets  has  ceased,  the  bones  commonly  become 
denser  than  natural,  and  growth  is  often  arrested  at  an 
earlier  age  than  usual.  When  the  bone  has  been  curved,  it 
is  especially  thickened  on  the  side  of  the  concavity— a  condi- 
tion which  evidently  strengthens  it  and  tends  to  prevent 
the  curve  from  increasing. 

Scurvy  rickets. — This  name  has  been  given  to  a  disease 
which,  like  rickets,  arises  from  bad  feeding,  and  may  be 
associated  with  the  latter  afiection.  It  is  characterised  by 
eflfusion  of  blood  beneath  the  periosteum  of  one  or  many  of 
the  bones,  together  with  hsemorrhagic  extravasations  in  the 
soft  tissues,  spongy  gums,  and  purpuric  eruptions.  The 
bones  of  the  lower  extremity  are  more  frequently  afiected 
than  are  those  of  the  upper,  and  the  efiusions  of  blood  are 
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niost  common  at  the  junctions  of  the  diaphyses  with  the 
epiphysial  cartilages:  in  some  cases  separation  of  an  epi- 
physis occurs. 

The  swellings  caused  by  the  haemorrhage  are  quite  un- 
symmetrical,  and  vary  much  in  size  from  time  to_  time, 
the  disinclination  to  use  the  limbs  is  much  more  noticeable 
than  in  rickets,  and  there  is  frequently  much  pam  and 
tenderness  The  disease  is  not  uncommonly  fatal,  and  an 
examination  of  the  bones  after  death  sometimes  shows  that 
the  sub-periosteal  hemorrhage  has  been  very  extensive. 
Notwithstanding  the  separation  of  the  periosteum,  necrosis 
never  ensues.* 


rCETAI.  RICKETS— SPORADIC  CRETINISM— 
ACHONDROPIiASIA. 

Rickets  is  never  a  congenital  disease,  but  the  name  of 
"  foetal  rickets"  has  been  introduced  to  indicate  a  condition 
of  the  skeleton  which  bears  a  superficial  resemblance  to 
true  rickets.     Infants  and  children  the  subjects  of  the 
disease  in  question  are  of  stunted  growth,  with  large  heads, 
short  and  curved  limbs,  thick  fat  necks,  and  imperfect 
mental  development.    As  they  grow  up,  the  face  becomes 
broad  and  flat,  the  nose  flat  and  thick,  the  lips  heavy  and 
pouting,  and  the  expression  dull  and  heavy.  Puberty  occurs 
very  late,  and  the  sexual  organs  often  remain  permanently 
undeveloped;  a  patient  of  five  and-twenty  or  thirty  fre- 
quently looks  no  more  than  eight  or  ten  years  of  age,  whilst 
his  cerebral  functions  are  usually  still  less  developed  than 
is  his  body.  Many  of  these  people  are  idiots.  In  some  cases 
the  thyroid  gland  is  enlarged ;  in  others  it  is  absent ;  in 
others  again,  it  appears  to  be  normal.  The  supra-clavicular 
fossffi  are  often  occupied  by  difiused  fatty  growths.  On 
account  of  the  resemblance  of  the  patients  who  are  the 
subject  of  this  disease  to  the  cretins  of  Switzerland  and 
Italy,  the  name  of  "sporadic  cretinism"  has  been 
applied'to  this  class  of  cases. 

*  See  a  paper  by'Dr.  Barlow  in  Trans.  Med,  Chir,  Soc,  vol.  Ixvi. 
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An  examination  of  the  skeleton  shows  the  following 
changes  :— The  base  of  the  skull  is  often  short,  and  the 
basi-occipital  and  basi-sphenoid  bones  may  be  prematurely 
united  :  the  vault  of  the  skull  is  fully  developed,  and  there 
is  sometimes  hydrocephalus.  The  clavicles  (which,  like  the 
vault  of  the  skull,  are  formed  in  membrane)  are  of  normal 
length,  as  is  also  the  vertebral  column.  The  diaphyses  of 
the  bones  of  the  extremities  are  very  short,  thick,  and 


Fig.  76.  Fig. 


A  sporadic  cretin  aged  nine  years. 


curved  :  in  some  cases  they  are  only  represented  by  most 
minute  portions  of  bone.  The  epiphyses  are  large  and 
well  formed.  The  sternal  extremities  of  the  ribs  terminate 
in  cup  shaped  cavities,  which  surround  the  ends  of  their 
corresponding  cartilages. 

Microscopical  examination  shows  an  ingrowth  of  fibrous 
tissue  between  the  epiphysial  cartilage  and  the  diaphysis, 
combined  with  the  almost  complete  absence  of  all  attempts 
at  ossification.  The  true  pathology  of  sporadic  cretinism  is 
uncertain,  though,  reasoning  by  analogy,  it  appears  probable 
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Photographs  of  two  brothers  affected  with  Achondroplasia. 
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that  it  is  dependent  upon  some  alteration  in  the  functions 
of  the  thyroid  body. 

Achondroplasia.-This  term  has  been  suggested  as  a 
suitable  designation  for  certain  cases  of  deformity  of  the 
limbs  which  are  evidently  due  to  imperfect  ossification  of 
the  epiphysial  cartilage,  and  to  a  consequent  shortening  of 
the  limbs.  It  has  lately  been  pointed  out  by  Parrot,  Kauf- 
mann,  and  Dr.  John  Thomson  of  Edinburgh,  that  cLes  of 
this  class  have  been  erroneously  included  amongst  those  of 
"foetal  rickets,"  and  ''sporadic  cretinism,"  and  it  is  certain 
that  in  the  cases  in  question  there  is  no  real  rickets  and  no 
disease  or  abnormality  of  the  thyroid  gland.  It  is  further 
probable  that  many  of  the  specimens  described  as  fcetal 
rickets  or  sporadic  cretinism  really  belong  to  this  class,  and 
have  not  hitherto  been  sufficiently  recognised. 

The  abnormal  condition  commences  in  utero,  and  the 
bones  which  are  chiefly  affected  are  those  which  are  the 
earliest  to  be  developed,  "  and  those  which  though  formed  in 
cartilage,  remain  altogether  or  mainly  cartilaginous  till  a 
late  period  of  intra-uterine  life,  are  found  quite  normal  in 
size  "  (Thomson),  so  that  the  morbid  process  must  commence 
at  a  period  when  the  differentiation  of  the  mesoblast  is  in 
progress. 

In  the  most  marked  examples  of  this  affection  the  foetus 
is  generally  still-born  ;  very  few  survive  birth  more  than  a 
few  days.  In  those  cases  where  early  death  does  not  occur 
the  patient  grows  up  a  dwarf,  with  curiously  thickened  and 
stunted  limbs,  but  with  a  spinal  column  of  normal  length, 
and  with  normal  clavicles,  scapulae,  hands  and  feet,  the 
deformity  thus  affecting  mainly  the  limbs  and  pelvis,  as  in 
sporadic  cretinism,  and  as  in  the  latter  disease,  the  base  of 
the  skull  is  imperfectly  developed.  In  these  patients,  how- 
ever, there  are  none  of  the  associated  mental  conditions  of 
cretinism ;  the  skin  and  hair  are  natural  and  the  sexual 
organs  are  normally  developed.  I  am  much  indebted  to 
Dr.  Thomson  for  the  accompanying  illustration  taken  from 
his  paper  in  the  Edinburgh  Medical  Joiii'nal. 
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TUXaOURS    OF  BONB. 

EXOSTOSES. 

Exostoses,  or  osteomata,  are  the  most  common  tumours  of 
bones.  There  are  two  chief  varieties  of  such  growths — 
cancellous  and  ivory. 

Cancellous  exostoses  are  composed  of  cancellous 
tissue  exactly  similar  in  structure  to  that  which  forms  the 


Fig.  79. 


Section  of  a  Cancellous  Exostosis,  covered  with 
Cartilage,  from  the  Femur. 

articular  ends  of  the  long  bones.  They  occur  almost 
invariably  in  young  people,  and  are  most  commonly  seen  on 
the  ungual  phalanx  of  the  great  toe  or  at  the  articular  ends 
of  the  long  bones,  especially  on  the  lower  and  inner  side  of 
the  femur  just  by  the  adductor  tubercle,  and  on  the  upper 

y 


338  EXOSTOSES. 

end  of  the  tibia.  They  appear  to  grow  from  portions  of  the 
epiphysial  cartilage  which  have  failed  to  become  ossified, 
and  which  subsequently  take  on  active  and  independent 
growth.  A  section  of  a  growing  cancellous  exostosis  will 
always  show  a  covering  of  cartilage,  and  microscopical  exam- 
ination will  reveal  the  formation  of  new  bone  in  progress, 
just  as  does  a  section  through  an  epiphysial  cartilage. 

Cancellous  exostoses  seldom  attain  any  considerable  size, 
being  most  commonly  about  as  large  as  a  walnut.  They 
usually  cease  to  grow  at  the  time  when  the  epiphysis  is 
united  to  the  shaft — a  point  which  is  worth  remembering 
when  considering  the  advisability  of  removal.  They  are 
often  attached  to  the  bone  by  a  distinct  pedicle,  and, 
especially  when  they  have  been  subjected  to  pressure  or 
friction,  may  be  covered  by  a  bursa,  which  may  render  their 
hardness  less  evident  than  would  otherwise  be  the  case. 
Occasionally,  these  bursse  are  in  direct  communication  with 
the  neighbouring  articulation. 

Cancellous  exostoses  are  sometimes  multiple,  and  as  many 
as  one  hundred  or  more  have  been  known  to  occur  on  a 
single  individual.  These  multiple  exostoses  are  frequently 
hereditary,  and  are  often  found  in  several  members  of  the 
same  family.  In  their  structure  and  mode  of  growth,  as 
well  as  in  their  preference  for  the  articular  ends  of  long 
bones,  they  do  not  differ  from  the  single  exostoses. 

Ivory  exostoses  are  composed  of  compact  bone  of  more 
than  usual  density,  with  fewer  Haversian  spaces  and  canali- 
culi  than  are  present  in  normal  bone.  Like  the  cancellous 
growths,  they  are  most  common  in  young  people,  but  occur 
also  in  middle  age.  The  most  usual  situation  for  such 
tumours  is  the  cranium,  but  they  are  also  found  on  the 
bones  of  the  face  and  on  the  ilium  and  scapula.  They  are 
usually  single  and  small,  often  not  larger  than  a  hazel-nut. 
They  are  in  no  way  dangerous  to  life,  but,  from  their  situa- 
tion, may  be  the  source  of  much  inconvenience,  and,  when 
growing  from  the  bones  of  the  orbit,  may  cause  so  much 
pressure  on  the  eyeball  as  to  seriously  interfere  with  the 
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sight,  or  even  to  destroy  the  eyeball  itself,  So  great  is  the 
density  and  hardness  of  the  bone  of  which  they  are  composed 
that  in  some  cases  all  attempts  at  removal  by  bone  forceps 
or  saws  have  been  frustrated. 

The  special  forms  of  osteomata  which  grow  in  the  jaws 
are  described  under  "  Tumours  of  the  Jawbones." 


Fig.  8o. 


EircHorrDROMA. 

Cartilaginous  tumours  grow  almost  exclusively  on  the 
bones  of  the  hand,  and  much  more  rarely  on  those  of  the 
foot  and  on  the  ribs.  Pure  enchondromata  also  occur  at 
the  articidar  ends  of  the  long  bones  of  the  lower  extremity, 
but  most  of  the  cartilaginous  growths  in  these  situations  are 
mixed  with  sarcomatous  elements,  and  should  be  classed 
amongst  the  malignant  tumours. 

Enchondromata  of  the  hand  are  frequently  multiple,  and 
grow  on  the  phalanges  more  often  than 
on  the  metacarpal  bones.  In  bad  cases, 
the  hand  is  completely  disfigured  and 
useless.  The  growth  commences  inside 
the  afi'ected  bone,  and  expands  the  com- 
pact tissues  so  as  to  form  a  bony  shell. 
Unless  the  tumour  is  of  unusual  size,  it 
can  be  enucleated  without  sacrifice  of  the 
entire  bone. 

The  cartilage  of  which  these  tumours 
is  composed  is  almost  always  hyaline, 
but  not  infrequently  the  matrix  shows  in 
parts  traces  of  fibrillation.  Neither  ossi- 
fication nor  calcification  is  frequent. 


Enchondroma  of 
Finger. 


FIBROMA. 

Fibrous  tumours  of  bone  are  of  limited  distribution,  and, 
indeed,  appear  to  be  almost  confined  to  the  nasal  and  buccal 
cavities.  In  the  former  they  occur  as  fibrous  polypi,  and  in 
the  latter  as  fibrous  epulides.  They  spring  from  the  perios- 
teum in  all  cases,  and  are  of  an  innocent  nature. 
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CYSTS. 

Oysts  containing  serous  fluid,  such  as  are  met  with  in  the 
soft  tissues,  are  not  found  in  bone,  whilst  mucous  cysts,  and 
others  which  occur  in  the  maxillse,  are  dealt  with  under 
"Tumours  of  the  Jawbones."  The  only  other  fluid  tumours 
met  with  in  the  bones  are  of  a  parasitic  nature,  and 
contain  hydatids.  Cysts  of  this  nature  may  attain  a  con- 
siderable size,  expand  the  bone,  and  lead  to  its  fracture. 
Their  intimate  structure  does  not  differ  from  that  of  hyda- 
tids in  other  parts  of  the  body.  Secondary,  or  degeneration 
cysts,  are  common  in  the  endosteal  sarcomata. 

SARCOMA. 

Sarcoma  is  the  only  form  of  malignant  tumour  which 
occurs  primarily  in  bone.  Carcinoma  cannot  originate  in 
osseous  tissue,  for  its  growth  always  commences  in  pre-exist- 
ing epithelium. 

Speaking  generally,  sarcoma  of  bone  may  be  said  to  be 
a  disease  of  early  life,  though  not  of  infancy.  By  far  the 
larger  number  of  cases  occur  between  the  ages  of  fifteen  and 
thirty^  though  examples  are  to  be  found  in  patients  both 
older  and  younger  than  these  limits. 

Sarcomata  are  most  conveniently  divided  into  two 
main  classes — those  which  grow  outside  the  bone,  or 
sub-periosteal  sarcomata,  and  those  which  grow  within, 
or  endosteal  sarcomata.  The  growth  in  either  case  may 
be  composed  of  round,  spindle,  or  mixed  cells,  whilst  in  the 
endosteal  sarcomata,  and  very  rarely  in  the  periosteal  ones, 
myeloid  or  giant  cells  are  found.  In  all  the  varieties, 
chondrification,  ossification,  and  calcification  may  occur,  and 
thus,  much  of  the  growth  may  be  composed  of  cartilage, 
bone,  or  calcareous  material.  Such  an  alteration  in  struc- 
ture does  not  affect  the  clinical  character  of  the  tumoiu' 
or  modify  its  malignancy,  but  the  secondary  growths, 
if  such  be  present,  will  closely  simulate  the  primary 
tumour. 
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Fig.  8i. 


Some  bones  are  much  more  frequently  diseased  than  are 
others,  those  most  commonly  affected  being  the  femur,  tibia, 
humerus,  the  bones  of  the  skull,  and  the  lower  jaw. 

The  sub -periosteal  sarcomata  originate  in  the  peri- 
osteum, and  separate  it  from  the  subjacent  bone.    As  they 
increase  in   size,    they  extend 
through  the  periosteum  and  in- 
filtrate the  surrounding  soft  tis- 
sues, and,  in  addition,  grow  into 
the  bone  itself,  and  develop  in  the 
osseous  structure  even  more  rapidly 
than  they  do  in  the  superjacent 
parts.    They  almost  always  occur 
at  the  articular  ends,  but  in  the 
humerus,  and  to  a  less  extent  in 
the  radius  and  ulna,  exhibit  a 
tendency  to  affect  the  shaft.  They 
-  present   themselves  clinically  as 
firm,  elastic  growths  on  one  aspect 
of  the  bone,  not  expanding  it,  and 
not   being  covered   by  a  bony 
shell ;  their  base  of  attachment 
is  large,  and  frequently  osseous ; 
the  diseased  bone  may  sponta- 
neously fracture.    The   skin  is 
often  red,  shiny,  hot  and  tender  ; 
there  may  be  effusion  into  the 
neighbouring  joint,  and  the  body 
temperature  may  be  considerably 
elevated.    The  rapidity  of  growth 

differs  in  different  cases,  being  generally  more  rapid  in  the 
round-celled  tumours  than  in  those  which  are  composed  of 
spindle  cells,  and  whose  stroma  is  often  fibrous.  If  no 
operation  be  performed,  the  patient  may  die  of  the  cachexia 
induced  by  the  growth,  or  of  secondary  tumours  in  the 
viscera,  especially  in  the  lungs.  If  amputation  of  the  limb 
be  performed,  the  growth  is  exceedingly  likely  to  recur, 


Section  of  the  Lower  Half 
of  a  Femur  with  a  Periosteal 
Sarcoma.  The  outline  of  the 
shaft  can  still  be  traced,  but 
the  cancellous  tissue  and  the 
medulla  have  been  infiltrated 
by  the  growth. 
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although,  if  the  bone  at  the  seat  of  section  be  healthy,  recur- 
rence is  not  frequent  ia  the  stump.  The  superficial  lymphatic 
glands — e.g.,  those  in  the  inguinal  region — often  remain  free 
from  disease  throughout ;  but  the  deeper  ones — e.g.,  those 
along  the  iliac  vessels,  or  in  the  lumbar  region— are  somewhat 
more  liable  to  be  implicated  by  the  secondary  tumours.  In 
some  cases  the  viscera  are  largely  involved. 

An  examination  of  the  diseased  limb  will  show  a  growth 
which  infiltrates,  but  does  not  expand,  the  bone,  and  which 
is  in  no  way  limited  by  a  capsule.  The  remains  of  the 
periosteum  can  often  be  traced,  but  in  tumours  of  consider- 
able size  it  becomes  indistinguishable.  The  growth  itself  may 
either  be  a  soft,  pulpy,  ha^morrhagic  mass,  or  a  gelatinous, 
opalescent,  fleshy,  and  somewhat  lobulated  tumour;  more 
rarely,  it  is  fibrous  on  section.  Mingled  with  the  tumour 
is  a  variable  amount  of  cartilage,  bone,  or  calcareous  matter. 
The  bone  is  arranged  in  the  form  of  delicate  spicule  or 
needles,  standing  out  at  right  angles  from  the  diseased  shaft 
or  articular  end ;  this  structure  is  best  seen  in  macei^ated 
specimens,  and  is  produced  by  the  tendency  to  the  formation 
of  bone  around  the  blood-vessels  as  they  pass  inwards  from 
the  periosteum. 

Endosteal  or  central  sarcomata  grow  almost  invari- 
ably in  the  cancellous  tissue  of  the  articular  extremities  of 
the  long  bones,  and  hardly  ever  in  the  shafts.  They  are 
common  also  in  the  jawbones,  and  are  met  with,  though 
less  frequently,  in  those  of  the  skull,  carpus,  and  tai'sus. 
Commencing  in  the  cancellous  tissue,  they  soon  extend  into 
and  infiltrate  the  compact  bone,  and  gradually  expand  it, 
and  alter  its  shape.  The  thinned  and  expanded  bone  covers 
the  growth  like  a  shell,  whilst  from  the  periosteum  new 
bone  may  be  produced  to  supply  the  place  of  that  which  is 
destroyed.  Spontaneous  fracture  may  occur  in  consequence 
of  the  weakening  of  the  bone.  As  the  tumour  increases,  it 
bursts  through  its  osseous  capsule  in  places,  and  infiltrates 
the  soft  tissues.  The  articular  cartilage  offers  a  stubborn 
resistance  to  its  progress,  and  is  seldom  involved  in  the 
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growth,  although  the  latter  may  push  it  aside  and  reach  the 
articular  cavity.  Endosteal  sarcomata  are  of  very  variable 
consistence,  and  exhibit  a  great  tendency  to  break  down  in 
their  centres  and  form  cystjc_cavities,  which  occasionally 
communicate  directly  with  large  blood-vessels,  and  are  full 
of  blood  and  tumour  debris.  The 
myeloid  sarcomata  are  of  a  dark- 
red  or  maroon  colour,  and  are 
more  liable  than  others  to  develop 
cystic  cavities. 

Endosteal  sarcomata  present 
themselves  clinically  as  growths 
expanding  the  bone,  and  not 
appearing  on  one  side  alone,  as 
do  the  periosteal  tumours.  They 
are  covered  by  a  bony  shell,  which 
sometimes  yields  to  pressure,  and 
bulges  or  crackles  _  bene,ath_  the 
finger;  occasionally,  pulsation  is 
produced  by  the  communication 
between  the  vessels  and  the  cysts. 
The  growth  of  endosteal  sarco- 
mata varies  in  rapidity,  the  mye- 
loid tumours  growing  most  slowly 
and  the  roimd-celled  ones  most 
rapidly.  If  no  treatment  be 
adopted,  the  patient  may  die 
either  of  the  cachexia  induced 

by  the  disease,  or  else  from  dissemination  of  the  tumour. 
Glandular  afiection  is  rare.  If  completely  removed  by 
amputation  or  otherwise,  myeloid  sarcomata  frequently  do 
not  recur  either  locally  or  elsewhere,  and  the  tendency  to 
recurrence  and  dissemination  of  all  endosteal  growths  is 
much  less  than  is  that  of  the  periosteal  sarcomata. 

Blood  cysts  in  bone. — Most  of  the  swelHngs  of  bone 
which  on  section  are  found  to  contain  blood,  are  really 
myeloid  sarcomata  which  have  broken  down,  and  the  vast 


Section  of  the  Head  of  a 
Tibia,  which  has  been  ex- 
panded by  the  growth  of  an 
endosteal,  myeloid  sarcoma. 
The  tumour  has  broken  down 
and  formed  cysts. 
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majority  of  the  so-called  "  aneurysms  "  of  bone  of  the  older 
writers  undoubtedly  belong  to  this  class.  Nevertheless, 
there  are  a  few  exceptional  and  rare  cases  in  which  simple 
blood  cysts,  quite  innocent  in  their  nature,  develop  in  bone, 
and  appear  to  consist  of  numerous  thin-walled  blood-vessels 
with  a  little  surrounding  connective  tissue.  Thus,  I  have 
seen  a  tumour  which  expanded  the  head  of  the  tibia,  and 
simulated  a  myeloid  sarcoma,  which  on  being  opened  was 
found  to  contain  merely  blood  and  clot.  The  cavity  was 
subsequently  gradually  filled  with  granulation  tissue,  and 
now,  five  years  later,  there  is  no  sign  of  any  growth.* 

TUMOTTRS   or   THE  JAWBOIfES. 

Tumours  of  the  jawbones  possess  so  many  distinctive 
features  that  they  merit  separate  description.  These 
distinctive  characters  depend  partly  on  the  proximity  of  the 
neighbouring  mucous  cavities,  and  partly  also  on  the  presence 
of  the  teeth  and  of  the  foetal  structures  from  which  the  latter 
originate. 

Epulis. — The  term  epulis  is  often  applied  without  dis- 
tinction to  any  tumour  which  grows  upon  the  gum,  but  is 
best  limited  to  the  "  hard  fibromata  "  which  are  common  in 
this  situation.  The  common  fibrous  epulis  usually  occurs  in 
young  people.  It  presents  itself  as  a  rounded,  slightly 
pedunculated  growth,  seldom  larger  than  a  hazel-nut,  and 
often  smaller.  It  does  not  bleed  except  when  it  is  ulcerated, 
and  gives  but  little  pain.  Such  tumours  grow  from  the^ 
periosteum,  and  are  occasionally  attached  to  the  fang  of 
tooth.  Even  when  not  so  attached,  their  deeper  part  often 
extends  into  the  neighbouring  alveolus,  and  consequently 
their  complete  removal  generally  necessitates  the  extraction 
of  a  tooth  and  the  excision  of  a  portion  of  the  alveolar 
margin. 

The  so-called  "  diffuse  epulis  "  is  merely  a  general  thicken- 
ing and  hypertrophy  of  the  tissue  of  the  giun. 

"  See  a  paper  by  E.  W.  Roughton,  Esq.,  read  before  the  Med.  Chir. 
Soc,  December  lo,  1889, 
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Sarcoma.—Myeloidsarcomata  are  often  included  amongst 
the  epulides  under  the  name  of  « m^eloid^ejmlis."  They 
possess  the  characters  common  to  endosteal  sarcomata  in 
other  situations— growing  within  and  expanding  the  jaw- 
bones, presenting  as  rounded,  tense,  and  elastic  swellings, 
often  feeling  suspiciously  like  cysts,  and  generally  develop- 
ing in  young  subjects.  After  complete  removal  they  seldom 
recur,  and  never  become  disseminated. 

In  addition  to  the  myeloid  tumours,  other  varieties  of 
central  sarcoma  occur  within  the  jawbones,  and  are  most 
frequently  seen  in  the  antrum.  They  are  usually  composed 
of  round  or  oval  cells,  are  very  soft  and  succulent,  of  rapid 
growth,  tending  to  extend  into  neighbouring  cavities,  to 
fimgate  through  the  skin,  to  affect  the  lymphatic  glands, 
and  to  become  disseminated. 

As  they  increase  in  size,  they  expand  the  wall  of  the 
antrum  on  all  sides.  Thus,  they  thrust  inwards  the  outer 
waU  of  the  nostril,  and  obstruct  respiration ;  they  push  up 
the  floor  of  the  orbit  and  cause  protrusion  of  the  eyeball ; 
backwards,  they  extend  to  the  pharynx ;  and  downwards, 
they  either  cause  the  hard  palate  to  bulge,  or  else  make 
their  way  between  the  two  layers  of  compact  tissue  of  the 
alveolar  process,  and,  after  loosening  one  or  more  of  the 
teeth,  fungate  through  the  gums.  Any  tumour  growing 
within  the  antrum  tends  to  distend  the  cavity  in  this  way, 
but  malignant  tumours  do  so  in  a  more  typical  manner 
than  do  the  innocent  growths.  Glandular  affection  is  not 
common  in  cases  of  sarcoma  of  the  antrum,  but  does  some- 
times occur. 

In  addition  to  the  myeloid  tumours,  fibro-sarcomata 
occasionally  develop  within  the  lower  jawbone.  These  are 
sometimes  hard  and  fibrous  on  section,  and  contain  within 
their  substance  numerous  osseous  or  calcareous  granules. 
They  are  apparently  not  very  malignant,  and,  when 
completely  removed  with  the  bone  in  which  they  grow,  do 
not  seem  prone  to  recur. 

The  periosteal  sarcomata^  of  the  lower  jaw  do  not  present 
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any  important  points  of  difference  from  similar  tumours  on 
other  bones.  They  are  mostly  of  rapid  growth,  and  are 
very  malignant. 

Carcinoma.— True  carcinomatous  tumours  are  met 
with  in  the  antrum,  developing  in  this  cavity  from  the 
epithelium  of  its  mucous  lining.  They  grow  in  elderly 
people,  and  tend  to  run  a  rapid  course,  affecting  the  glands 
and  becoming  disseminated.  Histologically,  they  are  found 
to  be  epitheliomata  with  either  squamous  or  columnar  cells, 
or  spheroidal-celled  encephaloid  cancers. 

Multilocular  cystic  tumour.— The  so-called  multi- 


FlG.  83. 


A  Lower  Jawbone  expanded  and  in  part  destroyed  by  a 
Multilocular  Cystic  Tumour. 


locular  cystic  tumour  appears  to  stand  between  the  solid 
growths  on  the  one  hand  and  the  true  cysts  on  the  other  ; 
on  account  of  its  structure,  it  is  sometimes  called  "  cystic 
epithelioma."  These  growths  (which  in  this  country  have 
been  especially  studied  by  Mr.  Eve  *)  are  rare,  and  have 
until  late  years  been  very  imperfectly  understood,  so  that 
specimens  of  maxilla?  dilated  by  cysts  have  been  generally 
described  as  instances  of  true  simple  cystic  disease  of  bone. 
It  must  not,  however,  be  thought  that  in  these  tumours 
»  Brit.  Med.  Journ.,  Jan.  6,  1883. 
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there  is  no  new  growth,  for  there  may  be  so  much  as  to 
give  the  appearance  of  a  solid  tumour,  or  so  little  as  to 
make  it  appear  that  the  jawbone  is  expanded  merely  by 
collections  of  dark,  brownish  fluid.  Multilocular  cystic 
tumours  are  most  common  in  the  lower  jaw,  and  are  of 
_eadmteal_oji_central-§rowth.  They  appear  to  originate 
from  epithelial  cells  which  have  been  originally  involuted  at 
the  time  of  the  formation  of  the  teeth,  and  occasionally 
follow  injury  of  the  bone  or  caries  of  the  teeth.   The  disease 


Fig.  84. 


Section  of  a  Multilocular  Cystic  Tumour  of  the  Lower  Jaw; 
The  matrix  is  fibrous,  and  contains  masses  of  epithelial  cells, 
which  are  breaking  down  in  their  mere  central  parts, 
(Zeiss,  A.) 


may  occur  at  any  period  of  life,  but  is  most  common  between 
the  ages  of  t wenty_and^_forty .  Growth  is  generally  slow, 
and  five  or  ten  years  may  elapse  before  the  patient  applies 
for  treatment.  The  tumours  are  not  malignant,  and  show 
no  tendency  to  affect  the  glands  or  to  disseminate.  They 
expand  the  jawbone,  more  especially  on  its  inner  side,  and 
are  frequently  very  hard  and  bony  to  the  touch  ;  they  are 
occasionally  elastic  and  crackling ;  the  teeth  become  loosened, 
and  fall  out,  and  from  their  empty  alveoli  there  may  be  a 
discharge  of  sticky  fluid. 
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Section  of  the  jawbone  will  show  that  the  osseous  structure 
is  expanded,  and  that  the  cavities  in  it  are  filled,  partly  by 
a  solid  growth  of  soft  fi.brous  or  fleshy  material,  partly  by 
fluid  which  is  blood-stained,  serous,  or  viscous.  The  septa 
which  divide  the  cysts  from  one  another  are  generally  in- 
complete, and  are  either  fibrous  or  osseous.  The  cysts  vary 
in  size  from  that  of  a  split  pea  up  to  an  inch  or  an  inch 
and  a  half  in  diameter. 

Microscopical  examination  shows  that  the  new  growth  is 
composed  of  a  fibrous  stroma,  in  which  are  embedded 
columns  or  groups  of  epithelial  cells.  In  the  more  central 
parts  of  these  groups,  the  cells  are  to  be  seen  undergoing 
mucoid  or  colloid  degeneration,  and  it  is  by  this  destruction 
that  the  cavities  or  cysts  are  formed  ;  the  outermost  cells  in 
the  columns  are  often  cylindrical.  It  will  thus  be  seen 
that  these  multilocular  cysts  are  produced  by  an  ingrowth 
of  columns  of  epithelium,  and  it  is  by  the  subsequent  dis- 
integration of  the  cells  which  form  the  tumour  that  the  cysts 
are  developed.  The  latter  are  therefore  secondary  or  dege- 
neration cysts,  and  are  strictly  comparable  with  the  degenera- 
tion cysts  which  are  common  in  the  endosteal  sarcomata. 

Periosteal  cysts. — The  periosteal  cysts  of  the  jaw  are 
collections  of  fluid  situated  beneath  the  periosteum  of  the 
fangs.  They  seem  to  be  of  inflammatory  origin,  and  are 
generally  connected  with  carious  teeth  or  with  fangs 
left  behind  after  imperfect  extraction.  They  vary  in  size 
from  that  of  a  pea  to  a  walnut,  and  when  large,  cause 
thinning  of  the  superjacent  bone.  They  are  of  common 
occurrence,  and  sometimes  cause  considerable  pain. 

Mucous  cysts  of  the  antrum. — Distension  of  the 
antrum  by  fluid  is  most  probably  in  all  cases  the  result  of 
the  formation  of  a  cystic  tumour  in  its  lining  membrane 
and  not  of  distension  by  its  own  secretion.  Such  cysts  are 
of  a  perfectly  innocent  nature,  and  may  occur  at  all  ages ; 
they  are  not  accompanied  by,  or  dependent  on,  the  develop- 
ment of  any  solid  growth.  In  cystic  disease  of  the  antrum, 
this  cavity  is  distended  in  the   same  manner  as  by  a 
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maUgnant  tumour,  but  there  is  no  fungation,  growth  is  not 
rapid,  and  as  the  bone  is  thinned,  the  presence  of  fluid 

becomes  apparent. 

Bentigerous  cysts.— Dentigerous  cysts  are  cavities 
containing  serous  fluid  dependent  upon  impacted  misplaced 
teeth— i.e.,  they  are  associated  with  some  impairment  of  the 
normal  process  of  dentition,  resulting  in  the  retention  of 
the  tooth  or  teeth  within  the  alveolar  process^  of  the 
maxilla.  With  scarcely  an  exception,  dentigerous  cysts  are 
formed  in_connection  withjthe^erinanent  and  not  with  the 
milk  teeth,  and  occur  more  frequently  in  cases  of  retention 
of  the  canine  tooth  than  of  any  other.  It  by  no  means 
follows,liowever7that  cysts  result  in  all  cases  of  retained 
permanent  teeth. 

Dentigerous  cysts  are  formed  Fig.  85. 

by  a  distension  oi"_  the  tooth-sac 
with  fluid  secreted  by  the  epithe- 
lium of  the  enamel  organ.  Con- 
sequently, the  crown  of  the  tooth 
itself  projects  into  the  cavity  of 
the  cyst,  just  as  it  formerly  did 
into  its  own  tooth-sac,  and  its 
fang  is  fixed  into  the  sac-wall.  Portion  of  a  Dentigerous  Cyst 
As  the  cyst  enlarges,  it  expands  with  a  Tooth  attached, 
the  jawbone,  and  forms  a  rounded, 

elastic  swelling,  the  thin  bony  covering  of  which  often 
crackles  beneath  the  pressure  of  the  finger.  In  cases  of 
undue  retention  of  the  permanent  teeth,  the  milk  teeth 
are  very  late  in  being  cast,  and  an  examination  of  the 
mouth  will  therefore  show  either  that  a  milk  tooth  is 
retained  in  that  part  of  the  jaw  where  the  swelling  is 
situated,  or  else,  if  the  latter  has  been  already  shed,  that 
a  permanent  tooth  is  missing.  Although  the  retained  tooth 
is  at  first  adherent  to  the  sac-wall,  it  becomes  detached 
after  a  time,  and  may  be  found  loose  in  the  cavity. 
Dentigerous  cysts  appear  to  be  most  common  in  young 
adults,  but  have  been  met  with  in  middle  age. 
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Diffused  osseous  growths.— The  bony  tumours  which 
are  found  in  the  antrum  are  peculiar  in  this  respect, 
that  instead  of  growing  from  some  one  definite  portion 
of  the  antral  wall,  they  are  diffused  over  the  whole 
area  of  the  latter.  There  is  thus  no  definite  tumour,  but 
rather  a  general  thickening  of  the  whole  of  the  bone  which 
encloses  the  antrum,  and  a  consequent  gradual  obliteration 
of  the  antral  cavity  by  the  new  bone  thus  formed.  But, 
although  the  increase  of  bone  is  mainly  confined  to  the 
neighbourhood  of  the  antrum,  it  extends  after  a  time  to  the 
other  portions  of  the  superior  maxilla,  and  may  thus  form 
a  very  considerable  tumour.  The  growth  of  these  osteo- 
mata  is  slow,  and  may  extend  over  many  years ;  their  clinical 
course  is  entirely  innocent;  they  are  of  rare  occurrence, 
and  are  usually  found  in  young  people. 

Leontiasis  ossea  is  a  disease  characterized  by  a  general 
overgrowth  of  the  facial  and  cranial  bones,  with  the  forma- 
tion of  huge,  rocky,  masses  of  shapeless  bone.  The  disease 
appears  to  commence  in  early  life  and  its  progress  is  slow, 
although,  in  the  course  of  time,  the  cavities  of  the  mouth, 
pharynx,  or  orbit  may  be  encroached  upon,  and  death  may 
result  from  extension  of  growth  to  the  cranial  cavity.  The 
cause  of  the  disease  is  quite  unknown. 

Cartilaginous  tumours  of  the  maxilla  are  extremely 
rare  ;  as  in  many  other  bones,  the  growth  of  the  cartilage 
is  usually  associated  with  that  of  sarcomatous  elements. 

Odontomata,  or  tumours  of  the  teeth,  may  be  composed 
either  of  true  bone  or  enamel.  The  latter  never  cause  any 
symptoms,  and  are  of  little  practical  interest,  but  the 
exostoses  of  the  fangs,  as  well  as  the  tumours  which  caused 
the  so-called  "  warty  teeth,"  may  be  the  cause  of  much 
trouble  and  pain,  and  may  form  very  considerable  growths 
in  the  jawbones.  These  warty  teeth  are  subdivided  into 
two  varieties — the  circumscribed  and  the  diffuse  dentinal 
odontomata.  In  the  former,  a  portion  of  a  single  tooth  is 
alone  occupied  by  a  small  outgrowth.  In  the  latter,  the 
whole  tooth  is  misshapen  and  faultily  developed,  its  place 
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being  taken  by  can  irregular  mass  of  dentine,  enamel,  and 
bone,  whilst  sometimes  two  teeth  are  fused.  Tumours  of 
this  nature  are  very  rare.  The  largest  specimen  hitherto 
described  was  as  big  as  a  turkey's  egg,  and  another  as  large 
as  a  chestnut  is  on  record.  They  grow  within  and  expand 
the  jawbone,  and  have  hitherto  been  met  with  in  the 
inferior  maxilla  only. 


CHAPTER  XXXVIII. 


DISEASES    OF   THE  SPIME. 

SPIM-AIi   CARIES. — AirCUIiAR  CURVATURE. — 
POTT'S  DISEASE. 

Caries  of  the  spine,  or  Pott's  disease,  is  a  tubercular  osteitis 
a{Fecting  the  bodies  of  the  vertebrae. 

It  occiu-s  especially  in  scrofulous  children,  but  is  not 
limited  to  any  age,  and  is  frequently  attributed  to  some 
injury.  Any  part  of  the  spine  may  be  affected,  but 
the  dorso-lumbar  region  is  more  often  involved  than  any 
other. 

The  disease  commences  in  most  cases  as  *'  diffuse  tuber- 
cular infiltration "  of  the  cancellous  tissue  of  the  anterior 
part  of  the  vertebral  bodies  immediately  beneath  the  compact 
bone  to  which  the  intervertebral  discs  are  attached.  In 
other  cases  the  disease  appears  to  be  primary  in  the  inter- 
vertebral discs,  and  only  secondarily  extends  to  the  bodies. 

Sometimes  the  destructive  process  commences  in  a  single 
vertebra,  and  extends  from  this  as  from  a  centre  to  the 
neighbouring  vertebrae.  In  other  specimens  it  is  evident 
that  the  caries  has  been  originally  diffuse,  and  has  implicated 
many  parts  of  the  spine  at  one  and  the  same  time. 

The  changes  that  occur  in  tubercular  osteitis  have  already 
been  described  in  detail.  In  the  spine  the  process  com- 
mences as  a  very  insidious  form  of  inflammation,  accompanied 
by  a  growth  of  tubercle  and  lowly  organised  granulation  tissue 
in  the  cancellous  spaces.  This  is  followed  by  rarefaction 
and  absorption  of  the  cancellous  bone,  and  by  caseation  or 


SPINAL  CARIES. 


353 


calcareous  degeneration  of  the  inflammatory  products.  By 
a  continuance  of  this  process,  the  body  of  the  diseased 
vertebra  is  gradually  destroyed,  and  the  granulations 
extend  into  and  destroy  the  intervertebral  discs,  and  then 
involve  the  neighbouring  vertebras.  It  is  to  this  gradual 
destruction  of  the  bone  that  one  of  the  most  notable  sym- 
ptoms of  spinal  cai-ies  is  due,  namely,  angular  curvature. 
The  weight  of  the  head,  shoulders,  and  trunk  is  transmitted 
to  the  lower  extremities  through  the  vertebral  bodies,  and 
it  is  evident  that,  if  these  soften  and  crumble  away,  the 
yielding  and  pulpy  bones  will  be  crushed  together  by  the 
superimposed  weight,  so  that  as  fast  as  the  bone  is  absorbed 
by  the  granulation  tissue  just  so  fast  are  the  diseased 
bodies  and  discs  compressed.  But  the  spinous,  transverse, 
and  articular  processes  are  not  destroyed  ;  and  if  the  anterior 
part  of  the  spinal  column,  which  is  formed  by  the  bodies, 
is  shortened,  whilst  the  posterior  part,  formed  by  the 
processes,  is  intact,  it  is  evident  that,  as  the  bodies  are 
compressed,  the  spinous  processes  must  project  backwards. 
In  this  way  the  angular  curve  is  produced,  the  apex  of  the 
angle  being  formed  by  the  spine  of  that  vertebra  which  is 
nearest  the  centre  of  the  destructive  process. 

The  further  course  of  a  case  of  Pott's  disease  depends 
much  on  the  circumstances  in  which  the  patient  is  placed. 
When  he  is  kept  at  rest  and  under  good  hygienic  conditions 
the  caries  may  stop,  the  inflammatory  exudation  may  cease, 
the  caseation  of  the  granulation  tissue  may  give  way  to 
organisation  and  formation  of  fibrous  tissue,  and  the  diseased 
vertebra?  may  be  fixed  to  one  another  by  fibrous  adhesions 
or  bony  anchylosis,  any  angular  curve  which  has  been  pro- 
duced being  thus  rendered  permanent.  This  reparative 
process  is  not  limited  to  the  vertebral  bodies,  but  is  aided  by 
changes  in  the  intervertebral  articulations,  which  result  in 
fixation  of  these  joints  by  adhesions  and  in  the  formation  in 
some  cases  of  bony  plates  uniting  the  transverse  processes. 

In  a  large  majority  of  cases  no  such  favourable  termina- 
tion as  that  above  described  takes  place,  and  the  constant 
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FORMATION  OF  ABSCESS. 


rubbing  of  the  diseased  bones  causes  the  progression  and 
extension  of  the  destructive  process. 

In  such  patients  the  granulation  tissue  breaks  down  into 
ill-formed  caseous  pus,  which  escapes  through  apertures  at 

the  front  or  sides  of  the  carious 
vertebra,  and  in  many  cases 
strips  the  anterior  common 
ligament  from  its  attachment 
for  a  considerable  extent. 
Very  frequently  the  ligament 
elfectually  resists  the  pressure 
of  the  pus,  and  causes  it  to 
make  its  way  laterally  to  the 
soft  tissues  at  the  sides  of  the 
diseased  vertebra.  From  this 
situation  it  may  either  track 
backwards  with  the  posterior 
branches  of  the  intercostal  or 
lumbar  arteries  and  nerves, 
forming  a  dorsal  or  lumbar 
abscess,  or  may  pass  forwards 
into  the  tissues  on  the  front  and 
sides  of  the  spine. 

If  such  an  abscess  form  in 
the  cervical  region,  it  may 
point  behind  the  pharynx,  may  pass  laterally  between  the 
muscles^ of_the  neck,  may  track  downwards  and  enter  the 
axilla  with  the  axillary  vessels  and  nerves,  or  in  rare  cases 
extend  into  the  mediastina. 

When  the  lower  dorsal  vertebrae  are  involved,  the  pus 
often  tracks  downwards,  passes  beneath  the  ligamentum 
aTcuatum  internum,  and  thus  enters  the  sheath  _  of  the 
gsoa^;_muscl9 ;  or,  in  cases  where  the  lumbar  vertebrae  are 
themselves  diseased,  the  pus,  escaping  at  the  lateral  margins 
of  the  bodies,  is  discharged  directly  into  the  fibi-es  of  the 
psoas  which  are  attached  to  this  part  of  the  spine.  In 
either  case,  the  pus  collects  slowly  in,  and  gi-adually  tracks 


Spinal  Caries.  One  interverte- 
bral disc  has  been  destroyed  with 
the  greater  part  of  the  vertebral 
bodies  on  either  side  of  it.  The 
anterior  common  ligament  is  par- 
tially separated.  The  spine  pre- 
sents a  slight  angular  curve. 
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along,  the  muscle  until  it  passes  with  it  from  the  abdomen 
to  the  inner  side  of  the  thigh. 

When  the  pus  misses  the  sheath  of  the  psoas,  it  either 
entei's  that  of  the  iliacus  muscle,  and  points  above  Poupart's 
ligament,  or  else  it  passes  down  into  the  pelvis.  From  the 
pelvis  it  may  escape  by  passing  througb  the  sacro-sciatic 
notch  and  pointing  as  a  gluteal  abscess,  by  tracking  along 
tbe  rectum  into  the  ischio-rectal  fossiie,  or  by  bursting  into 
one  of  the  hollow  viscera.  Wherever  the  abcesses  are 
situated,  they  are  always  at  first  chronic,  and  extend  very 
slowly.  In  some  rare  cases,  where  treatment  is  rigidly 
carried  out,  the  fluid  portions  of  such  pus  may  be  absorbed, 
and  the  more  solid  parts  may  remain  as  a  gritty  or  cbeesy 
mass  for  many  years.  More  commonly,  after  reaching  a 
cutaneous  surface,  the  abscess  bursts,  and,  becoming  con- 
taminated by  exposure  to  the  air,  a  more  acute  inflammation 
of  the  abscess-sac  ensues,  pus  is  secreted  more  rapidly  and  in 
larger  quantities,  and  suppurative  or  hectic  fever,  amyloid 
disease,  or  general  tuberculosis  bring  about  a  fatal  termina- 
tion. In  the  larger  number  of  discharging  abscesses,  small 
crumbs  of  dead  bone  may  be  found,  and  in  many  cases 
sequestra  of  considerable  size  are  formed,  which,  being  un- 
able to  escape  from  the  seat  of  their  formation,  keep  up  a 
constant  discharge  of  pus,  and  prevent  sinuses  from  healing. 

The  spinal  cord  in  most  cases  of  angular  curvature 
escapes  compression  for  the  reason  that,  the  inter-articular 
joints  being  intact,  the  curvature  does  not  cause  a  narrowing 
of  the  spinal  canal.    This,  however,  is  not  always  the  case,  \ 
and  in  many  specimens  the  calibre  of  the  canal  is  distinctly  1 
diminished  by  a  backward  displacement  of  the  softened  i 
bone  at  the  seat  of  the  greatest  curvature.    Such  a  narrow- ' 
ing,  fortunately,  does  not  necessarily  imply  interference 
with  the  functions  of  the  spinal  cord,  and  it  is  certain  that 
the  latter  can  indeed  be  considerably  compressed  without 
any  symptoms  arising,  provided  that  the  flattening  is  gra- 
dual, and  not  the  result  of  sudden  displacement.    In  some 
cases,  nevertheless,  paraplegia  does  occur,  and  appears  to 
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be  caused  by  an  extension  of  inflammation  to  the  meninges, 
with  resulting  pachymeningitis,  or  by  the  exudation  of  in- 
flammatory products  into  the  spinal  canal.  In  the  large 
majority  of  cases,  moreover,  the  paraplegia  is  transient, 
and  although  in  some  it  is  rendered  permanent  by  reason 
of  structural  changes  in  the  cord  itself,  yet  in  most  in- 
stances a  good  prognosis  may  be  given  if  the  patient  is 
otherwise  not  too  ill,  and  is  placed  under  appropriate  treat- 
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A  Spine,  showing  an  acute  angular  curve,  with  narrowing  of 
the  spinal  canal  and  flattening  of  the  cord. 

ment.  It  should  be  added  that,  in  cases  of  disease  of  the 
cervical  spine,  the  danger  of  pressure  on  the  spinal  cord  by 
displacement  of  the  diseased  vertebrte  is  much  greater  than 
in  dorsal  and  lumbar  caries,  where  the  parts  are  steadied  by 
the  ribs,  by  the  large  trunk- muscles,  and  by  the  greater  size 
of  the  opposed  vertebral  bodies. 

I.ATERAI.  CURVATURE. 

Lateral  curvature  of  the  spine  is  commonly  the  result  of 
muscular  weakness  and  overwork  in  growing  girls  and  boys 
about  the  age  of  puberty,  at  a  time  when  great  demands 
are  made  on  the  strength.    It  is  also  caused  by  anything 
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which  renders  one  leg  shorter  than  the  other— e.f/.,  old  hip 
disease— the  spine  being  obliged  to  curve  in  order  to  allow 
the  foot  to  reach  the  ground.  Some  of  the  very  worst 
cases  result  from  an  altogether  different  cause,  namely,  the 
falling  in  of  the  ribs  which  commonly  follows  empyema. 

So  soon  as  the  muscles  lose  tone  and  cease  to  support  the 
spinal  column,  the  ligaments  yield  and  allow  the  curvature 
to  commence.  The  direction  of  the  curve  is  to  a  great 
extent  determined  by  the  habits  or  occupation  of  the 
patient,  but  the  most  common  primary  deviation  is  seen  in 
the  upper  dorsal  region  with  the  convexity  to  the  right. 

As  soon,  however,  as  the  upper  part  of  the  spine  curves 
to  the  right,  the  lumbar  region  develops  a  compensatory 
curve  to  the  left,  this  being  necessary  in  order  to  allow  the 
patient  to  maintain  the  upright  posture.  At  the  same 
time  that  the  lateral  curvature  occurs,  the  vertebrse  also 
rotate,  the  rotation  always  being  in  one  direction.  The 
bodies  are  turned  towards  the  convexity  of  the  curve  and 
the  spines  towards  the  concavity,  so  that  the  transverse 
processes  towards  the  convexity  are  thus  thrust  backwards 
and  made  to  project.  The  ribs  necessarily  follow  the  rota- 
tory movements  of  the  spine,  and  the  shape  of  the  thorax 
is  altered  in  proportion  to  their  displacement ;  the  shoulder 
is  thrust  up,  and  the  hip  on  the  same  side  raised.  In  cases 
of  long  standing,  the  bodies  of  the  vertebra  and  the  inter- 
vertebral discs  become  in  time  compressed  on  the  side  of  the 
concavity. 


CHAPTER  XXXIX. 
DISEASXiS    OF  JOINTS. 
SZIVXPIiE   OR   SEROUS  SVN'OVXTZS. 

A  SIMPLE  synovitis  is  an  inflammation  of  the  synovial 
membrane  vphicli  is  not  dependent  vipon  any  constitutional 
disease  or  upon  the  introduction  of  septic  material  from  a 
vpound  or  neighbouring  inflammation.  This  is  one  of  the 
commonest  troubles  to  which  joints  are  liable,  and  affects 
particularly  those  articulations  which  are  the  most  freely 
movable  and  the  most  exposed.  The  usual  causes  of  simple 
synovitis  are  injury  and  exposure  to  cold  or  wet. 

Acute  synovitis. — The  changes  in  the  synovial  mem- 
brane do  not  diflfer  from  those  met  with  in  inflammations 
of  other  soft  tissues.  At  first  there  is  intense  hypersemia, 
followed  shortly  by  swelling,  and  exudation  of  fluid  both 
into  the  membrane  itself  and  into  the  articular  cavity. 
The  swelling  is  greatest  in  the  situation  of  the  normal 
folds;  e.g.,  in  the  ligamenta  mucosa  and  alaria  of  the 
knee,  which,  by  their  increase  in  bulk,  overlap  the  car- 
tilages, and  contrast  strongly  with  the  pearly-white  colour 
of  the  latter. 

Microscopically  examined,  there  is  seen  to  be  much  cell 
exudation  into  the  perivascular  spaces,  with  swelling  and 
softening  of  the  connective  tissue  by  the  excess  of  fluid  in 
which  it  is  soaked.  The  dilated  capillaries  occasionally  give 
way,  and  thus  cause  minute  extravasations  of  blood.  The 
leucocytes  escape  into  the  substance  of  the  membrane  itself, 
and  also  penetrate  between  the  endothelial  cells  and  reach 
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the  articular  cavity.  The  endotheUal  cells  appear  to  mul- 
tiply with  unusual  rapidity,  and  are  liable  to  be  cast  off  into 
the  joint  in  considerable  numbers. 

Changes  in  the  synovial  fluid.— In  the  early  stages 
of  an  acute  synovitis,  the  synovial  fluid  is  simply  increased 
in  quantity,  but,  as  the  inflammation  progresses,  the  normal 
secretion  is  mingled  with  serum  in  varying  proportions,  and 
afterwards  with  the  fibrin-forming  elements  of  the  blood, 
and  with  red  and  white  corpuscles.  At  first  the  fluid  is 
clear,  but  later  on  it  becomes  cloudy,  opalescent,  or  blood- 
stained. In  cases  where  the  original  injury  has  been  severe, 
there  are  often  considerable  extravasations  of  blood  into  the 
articular  cavity.  In  most  cases  the  blood  does  not  clot  for 
some  time,  probably  on  account  of  its  admixture  with  the 
serum  and  synovia,  as  well  as  because  of  the  smooth  endo- 
thelial lining  with  which  it  is  in  contact. 

If  a  simple  acute  synovitis  undergoes  resolution,  the 
exudation  of  cells  ceases,  the  vascularity  subsides,  the  exuded 
fluid  is  absorbed,  and  the  membrane  and  its  secretion 
again  present  a  natural  appearance.  When  there  is 
much  extravasated  blood,  resolution  is-  generally  greatly 
rolonged. 

Subacute  and  chronic  synovitis. — If  a  joint  which 
is  the  seat  of  an  acute  synovitis  be  not  kept  at  rest  for  a 
sufl&cient  length  of  time,  the  inflammatory  process  is  liable  to 
pass  into  a  subacute  or  chronic  stage,  and  the  absorption 
of  fluid  from  the  articular  cavity  ceases.  In  other  cases 
the  inflammation,  from  the  beginning,  is  of  but  slight 
intensity. 

In  this  form  of  synovitis  there  is  little  hypersemia,  but 
often  a  good  deal  of  swelling,  and  where  the  inflammation 
is  of  long  standing  the  membrane  itself  is  liable  to  be  much 
thickened  by  the  formation  of  fibrous  tissue. 

The  fluid  in  the  joint  is  generally  greatly  in  excess  of 
what  is  natural,  and  consists  chiefly  of  serum.  It  is  usually 
quite  clear,  but  may  contain  small  shreds  of  fibrin  or  the 
melon-seed  bodies  which  are  more  commonly  seen  in  burste. 
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The  long-continued  distension  of  the  joint  is  liable  to  result 
in  the  stretching  and  weakening  of  its  capsule  and  ligaments. 
The  terms  "hydrarthrosis"  and  "hydrops  articuli"  have 
been  applied  to  the  more  chronic  forms  of  synovitis  with 
effusion. 

ACUTE  SUPPURATIVE  ARTHRITIS. 

Acute  suppurative  arthritis  is  a  general  infective  inflam- 
mation of  all  the  structures  which  enter  into  the  formation 
of  a  joint.  It  may  be  produced  in  one  of  the  following 
ways : — 

1.  By  a  wound  which  opens  the  articular  cavity. 

2.  By  extension  of  inflammation  from  the  articular  bone, 
especially  by  tracking  of  pus  in  cases  of  acute  periostitis,  or 
by  the  rupture  of  an  abscess  in  the  bone. 

3.  By  extension  of  suppuration  from  the  soft  tissues. 
This  is  rare  in  cases  of  simple  suppuration,  but  may  result 
from  sloughing  of  the  tissues  over  a  joint  after  an  injury, 
from  phlegmonous  erysipelas,  or  from  extension  of  suppu- 
ration from  a  bursa  which  communicates  with  the  articula- 
tion— e.g.,  the  bursa  beneath  the  psoas. 

4.  As  a  complication  of  various  forms  of  blood-poisoning, 
especially  pyaemia,  puerperal  fever,  and  more  rarely  typhoid 
fever,  scarlatina,  gonorrhoea,  &c. 

The  synovial  membrane  is  the  first  of  the  articular  struc- 
tures which  shows  signs  of  inflammation.  It  becomes  at 
first  bright  red  and  swollen,  and  in  a  very  short  time  it  loses 
its  polished  appearance,  and  is  covered  with  shreds  of 
adherent  fibrin.  If  the  latter  are  peeled  off,  the  synovial 
surface  is  found  to  be  rough  and  velvety,  like  granulation 
tissue.  The  synovial  fluid  is  increased  in  quantity,  soon 
becomes  blood-stained  and  opalescent,  and  very  shortly  is 
mingled  with  pus  which  has  been  formed  by  the  inflamed 
synovial  surface. 

Within  a  day  or  two  the  inflammatory  process  extends 
from  the  synovial  membrane  to  the  cartilages,  and  the  latter 
lose  their  pearly-white  colour,  are  permeated  by  new  blood- 
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vessels,  and  ulcerate  in  patches,  or  necrose  and  are  cast  off 
in  shreds. 

The  ligaments  share  in  the  general  suppuration;  their 
dense  structure  is  split  up  by  infiltration  of  serum  and  pus, 
and  they  become  ragged  and  shreddy,  yield,  and  allow  dis- 
placement of  the  articular  surfaces.  The  bones  are  not 
spared.  The  cartilages  being  destroyed,  osteitis  ensues,  and 
the  usually  smooth  layer  of  articular  bone  becomes  rough 
and  carious.  The  peri-articular  tissues  share  in  the  general 
suppuration,  and  abscesses  form  around  the  joint.  In  many 
cases  the  suppuration  in  the  tissues  is  the  result  of  the 
yielding  of  the  softened  and  distended  capsule,  which  thus 
allows  the  sudden  escape  of  its  contents.  This  is  a  fact  of 
much  clinical  importance,  for,  when  the  pus  escapes  from 
the  joint,  the  swelling  and  pain  in  the  latter  often  partially 
subside,  and,  unless  the  surgeon  be  on  the  watch  for  it,  he 
may  overlook  the  pus  outside  the  articulation.  In  cases  of 
acute  suppuration  of  the  knee,  collections  of  pus  may  extend 
amongst  the  muscles  of  the  thigh  almost  as  high  as  the  hip- 
joint. 

The  microscopical  appearances  in  suppurative  arthritis  do 
not  diifer  from  those  ordinarily  met  with  in  acute  inflamma- 
tions of  bone  and  soft  tissues  in  other  parts  of  the  body,  and 
require  no  special  description. 

Acute  suppurative  arthritis  is  accompanied  by  much 
redness  and  swelling  of  the  inflamed  joint,  by  great  pain, 
and  severe  constitutional  disturbance.  If  not  properly 
treated,  it  may  terminate  fatally,  and,  in  many  cases,  even 
when  by  free  incfsions  the  pus  has  been  satisfactorily 
evacuated,  amputation  has  subsequently  to  be  resorted  to 
on  account  of  the  exhaustion  which  follows  the  discharge  of 
large  quantities  of  pus,  and  the  accompanying  suppurative 
fever. 

If  recovery  ensues,  the  joint  is  usually  left  in  a  state  of 
bony  anchylosis,  and,  this  being  the  case,  it  is  evidently  of 
the  utmost  importance  to  see  that  the  limb  is  kept  in  as 
good  a  position  as  possible.    In  such  cases,  after  the  pus 
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has  been  evacuated  and  the  acuteness  of  the  inflammation 
has  subsided,  the  suppuration  gradually  ceases.  The  cells 
which  have  been  exuded  into  the  substance  of  the  synovial 
membrane,  cartilage,  bone,  &c.,  are  gradually  developed  into 
fibrous  tissue,  in  which,  where  it  is  in  contact  with  osseous 
tissue,  bone  salts  are  subsequently  deposited.  The  hypersemia 
subsides;  the  fibrous  tissue,  which  is  not  ossified,  shrinks; 
the  cavity  of  the  joint  is  obliterated  ;  and  the  articulation, 
as  such,  ceases  to  exist. 

In  favourable  cases,  and  especially  in  children,  when  the 
pus  has  been  early  evacuated,  a  more  or  less  movable 
articulation  may  remain,  though,  at  best,  such  a  joint  is 
permanently  weak. 

ACUTE  ARTHRITIS   OF   IirFAlMTS— ACUTE 
EPIPHYSITIS. 

These  names  are  applied  to  cases  of  acute  suppurative 
arthritis  occurring  in  infants  and  children,  and  resulting 
from  inflammation  of  the  articular  bone.  Attention  has 
been  specially  directed  to  this  subject  by  Mr.  T.  Smith. 

The  patients  who  are  the  subjects  of  this  form  of  disease 
are  seldom  more  than  a  year  or  eighteen  months  old.  The 
joints  most  commonly  afiected  are  the  hip,  knee,  shoulder, 
ankle,  and  elbow. 

The  chnical  course  is  rapid,  and  does  not  differ  materially 
from  that  of  acute  suppurative  arthritis  due  to  injury.  In 
some  cases  there  is  a  history  of  a  blow  or  other  injury;  in 
others,  none  can  be  obtained. 

The  disease  appears  to  commence  as  an  acute  inflammation 
of  the  most  recently  formed  bone  around  the  centres  of 
ossification,  and  commonly  results  in  necrosis  and  the  forma- 
tion of  a  minute  sequestrum.  Around  this,  pus  is  formed, 
and  subsequently  makes  its  way  into  the  neighbouring 
articular  cavity,  the  aperture  by  which  the  pus  escapes  into 
the  joint  from  the  epiphysis  being  often  so  minute  that  the 
real  cause  of  the  arthritis  is  liable  to  be  overlooked  unless  a 
section  is  made  of  the  articular  bone.    This  escape  of  the 
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Fig. 


pus  is  followed  by  acute  arthritis  and  the  formation  of  peri- 
articular abscesses. 

Many  cases  terminate  fatally,  but,  if  an  early  exit  be 
given  to  the  pus,  the  patient  frequently  recovers.  In  some 
instances  the  joint,  in  spite  of  the  acuteness  of  the  inflam- 
mation, suffers  comparatively  little  permanent  injury.  In 
others,  which  are  unfortunately  the  more  common,  the 
growth  of  the  bone  is  seriously  affected,  and  the  articular 
extremity  is  permanently  deformed.  In  such  cases  the 
joint  is  liable  to  be  extremely 
loose  and  flail-like,  and,  in  the 
case  of  the  lower  extremity,  is  un- 
able to  support  adequately  the 
weight  of  the  body. 

Acute  epiphysitis  is  not, 
however,  limited  to  infants,  for 
cases  of  a  precisely  similar  nature 
are  not  infrequently  met  with  in 
older  children  and  in  young 
adults,  and  run  a  very  similar 
course.  The  extent  of  the 
necrosis  in  these  cases  is  never- 
theless liable  to  be  much  greater 
than  in  infants,  and  sequestra 
of  considerable  size  may  be 
formed.  The  tendency  of  the 
pus  to  extend  into  the  neigh- 
bouring joint  and  to  cause  acute  arthritis  is  unfortunately 
as  great  in  these  cases  as  in  the  younger  patients,  and  the 
prospects  of  recovery  with  a  movable  articulation  are  by  no 
means  so  good. 


Section  of  the  Upper  Part 
of  a  Tibia,  showing  a  seques- 
trum of  cancellous  bone.  Ne- 
crosis resulted  from  acute 
epiphysitis. 


PVERPERAI.  ARTHRITIS,   AND  ARTHRITIS 
POI.i:.OWII9-G  THE  EXAN-THSnXATA. 

A  common  complication  of  the  puerperal  condition  is 
inflammation  of  one  of  the  large  articulations,  and  especially 
of  the  knee.    In  such  cases  there  may  be  merely  a  simple 
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transient  synovitis,  but  in  many  others  there  is  a  more 
chronic  inflammation,  and  a  tendency  to  fibrous  anchylosis. 
In  others,  again,  the  inflammation  progresses  to  suppuration, 
and  is  often  associated  with  necrosis  of  some  of  the  articular 
bone,  e.g.,  of  the  lower  end  of  the  femur.  The  course  run 
by  these  latter  cases  has  already  been  described  under  the 
head  of  '*  Acute  Suppurative  Arthritis." 

Of  all  the  exanthemata,  scarlatina  is  more  frequently 
followed  by  inflammation  of  the  joints  than  is  any  other. 
In  cases  otherwise  uncomplicated  there  is  frequently  a  sub- 
acute synovitis  of  several  articulations,  resembling  closely 
in  its  clinical  characters  the  synovitis  of  acute  rheumatism, 
and  running  a  similar  course.  In  those  cases  of  scarlatina, 
however,  which  are  complicated  by  parotid  buboes,  sloughing 
of  the  tonsils,  &c.,  there  maybe  a  genuine  pysemic  arthritis, 
which  runs  the  course  typical  of  such  a  disease.  Mumps, 
dysentery,  and  measles  may  be  followed  by  similar  inflam- 
mation of  the  joints.  Typhoid  fever  and,  more  rarely,  small- 
pox may  also  be  followed  by  disease  of  the  articulations. 

In  many  cases,  and  especially  after  typhoid,  one  joint 
alone  is  attacked,  and  of  all  joints  the  hip  is  that  most 
frequently  implicated.  The  character  of  the  inflammation 
differs  in  different  cases.  In  some  there  is  a  simple  synovitis; 
in  others,  a  more  general  arthritis,  terminating  in  anchylosis 
more  or  less  complete ;  in  others,  again,  there  is  acute 
suppurative  arthritis.  The  hip-joint  is  liable  to  be  affected 
in  a  somewhat  peculiar  manner,  for  in  many  of  these  cases 
there  is  a  very  rapid  effusion  into  the  synovial  cavity, 
accompanied  by  softening  and  stretching  of  the  ligaments, 
and  followed  by  spontaneous  dislocation  of  the  femur 
on  to  the  dorsum  ilii.  All  this  may  occur  without  the 
formation  of  any  pus. 

TTRETHRAIi   ARTHRITIS  (CONTORRHiEAIi 
RHEUIVIATISIVI). 

The  term  urethral  arthritis  is  applied  to  cases  of  inflam- 
mation of  joints  following  urethritis,  and  is  preferable  to 
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the  older  one  of  "  gonorrhoeal  rheumatism,"  for  it  may 
complicate  cases  which  are  not  of  venereal  origin,  and, 
although  more  common  in  males,  is  seen  in  some  cases  of 
simple  leucorrhoea  in  women.  Certain  individuals  seem 
especially  predisposed  to  this  form  of  arthritis,  which 
appears  to  attack  by  preference  those  who  are  of  a  gouty 
or  rheumatic  diathesis.  The  real  nature  of  the  affection  is 
still  unsettled,  but  by  most  writers  it  is  considered  to  be  the 
result  of  absorption  of  infective  material  from  the  urethra. 
Others  look  upon  the  disease  as  of  neurotic  origin,  and 
think  that  it  is  excited  reflexly.  In  urethral  arthritis  one 
large  joint — and  that  most  commonly  the  knee — is  usually 
affected,  but  no  joint  is  altogether  exempt,  and  the  fasciae 
in  the  sole  of  the  foot  may  be  implicated,  and  may,  by  their 
yielding,  lead  to  the  production  of  flat  foot. 

The  disease  appears  to  be  essentially  an  inflammation  of 
the  synovial  membrane  and  ligamentous  structures,  and  is 
very  liable  to  be  extremely  chronic,  to  recur  occasionally, 
and  to  terminate  in  fibrous  anchylosis.  More  rarely, 
suppurative  arthritis  supervenes,  and  runs  a  course  such 
as  has  been  already  described. 

VrJEmiC  ARTHRITIS. 

In  most  cases  of  pyiemia  one  or  more  joints  become 
inflamed.  In  many  cases  the  inflammation  is  limited  to 
the  synovial  membrane,  and  the  joint  is  quickly  filled  with 
a  mixture  of  synovia,  serum,  and  thin,  yellow  oily  pus. 
In  several  such  instances  in  which  I  have  made  post-mortem 
examinations,  the  joint,  after  having  been  washed  out, 
presented  no  signs  of  inflammation,  save  a  slight  swelling 
of  the  synovial  membrane,  and  no  signs  of  ulceration  of 
cartilages  or  bones  could  be  seen.  In  cases  such  as  these 
the  effusion  may  be  absorbed,  and  the  joint  may  then  either 
return  to  its  natural  condition  or  may  be  partially  anchy- 
losed  by  the  formation  of  fibrous  adhesions.  I  have  on 
several  occasions  seen  joints  become  quite  stiff  after  pyaemia 
without  the  occurrence  of  any  suppuration.    This  is  not 
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however,  always  the  case,  for  sometimes  the  pus  is  produced 
in  greater  quantities,  the  inflammation  spreads  to  the 
cartilages,  bones,  and  ligaments,  and  a  general  suppurative 
arthritis  ensues. 

GOUT. 

Gout  is  a  constitutional  disease,  characterised  by  inflam- 
mation of  the  joints,  with  deposit  of  urate  of  soda  in  the 
■articular  structures.  The  general  pathology  of  gout  is 
beyond  the  scope  of  the  present  work,  and  the  changes  in 
the  articulations  cannot  be  described  at  length. 

The  patients  most  subject  to  gout  are  those  of  the  uric- 
acid  diathesis,  and  are  commonly  past  middle  age.  The 
joint  most  often  aflTected  is  the  first  metatarso-phalangeal, 
probably  for  the  reason  that  it  is  damaged  more  frequently 
than  any  other  by  pressure  of  ill-fitting  boots,  &c.  No 
joint  is  exempt  from  attack.  Gout  is  commonly  said  to  be 
a  disease  of  the  rich,  and  not  of  the  poor,  but  this  is 
certainly  incorrect,  and  in  a  very  considerable  proportion  of 
post-mortem  examinations  of  hospital  patients  over  fifty 
years  of  age  I  have  found  urate  of  soda  in  one  or  more 
articulations. 

The  affected  joints  are  liable  to  attacks  of  acute  inflam- 
mation, but  in  many  cases  a  joint  appears  to  become  the 
seat  of  gouty  deposit  without  any  history  of  an  acute 
arthritis. 

The  morbid  changes  are  chiefly  as  follows : — In  any  acute 
attack  the  synovial  membrane  presents  the  appearances 
common  to  all  cases  of  simple  synovitis,  and  the  synovial 
fluid  is  similarly  changed  in  amount  and  character. 

The  cartilages  are  inflamed,  their  matrix  fibril lates,  and 
their  cells  multiply.  In  the  fibrillated  cartilage,  and  on  its 
surface,  a  white  deposit  of  urate  of  soda  ensues,  and  in 
subsequent  attacks,  the  cartilages  become  more  and  more 
fibrillated  and  worn  away,  and  the  urate  of  soda  increases 
in  quantity. 

When  the  bones  are  exposed,  they,  in  their  turn,  become 
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the  seat  of  gouty  deposit,  and  not  only  they,  but  the 
ligaments,  the  synovial  membrane,  peri-articular  connective 
tissues,  and  bursse  are  similarly  affected. 

It  is  commonly  stated  that  the  urate  of  soda  is  simply 
deposited  on  cartilages  which  are  otherwise  normal,  but  my 
own  experience  is  that  this  is  not  the  case,  and  that 
wherever  there  is  urate  of  soda  there  the  cartilage  is 
generally  fibrillated  and  eroded.  It  appears  probable  that 
some  at  least  of  the  urate  of  soda  is  formed  by  disintegra- 
tion of  the  cartilage  itself,  and  that  it  is  not  simply 
deposited  independently  of  antecedent  changes  in  the 
cartilaginous  matrix.  In  very  many  cases,  joints  which 
are  the  seat  of  gouty  arthritis  present  many  of  the  changes 
which  characterise  osteo-arthritis.  When  the  deposit  of 
urate  of  soda  is  considerable,  it  may  extend  into  the 
neighbouring  tendon-sheaths,  and,  still  increasing,  may 
cause  ulceration  of  the  superjacent  skin.  In  such  cases,  the 
protruding  mass  is  called  a  "chalk  stone"  or  "tophus  "  ;  these 
are  more  common  in  the  fingers  and  ears  than  elsewhere. 

SKEVIVXATISni. 

The  subject  of  acute  rheumatism  is  one  of  medical  rather 
than  of  surgical  import,  and  the  changes  in  the  joints  alone 
will  be  considered  here. 

In  many  cases  there  is  nothing  more  to  be  seen  on 
examination  than  in  simple  serous  synovitis,  but  in  acute 
rheumatism  there  is  a  definite  tendency  for  the  inflamma- 
tion to  extend  to  the  sub-synovial  and  peri-articular  tissues 
and  for  the  synovial  secretion  to  be  more  fibrinous,  and 
■consequently  more  shreddy,  than  in  simple  synovitis.  In 
severe  cases  the  cartilages  acquire  a  bluish  or  opalescent 
tint,  and  may  be  distinctly  swollen ;  in  such  instances, 
microscopical  examination  shows  cell  proliferation  and 
■exudation,  and  in  a  few  cases  the  surface  becomes  fibrillated 
■or  eroded.  The  ligaments  appear  to  be  comparatively 
frequently  implicated,  but  the  inflammation  rarely  extends 
to  the  bones. 
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The  ordinary  duration  of  the  synovitis  in  a  simple  case 
in  any  individual  joint,  varies  from  about  three  days  to  a 
fortnight,  but  in  more  severe  cases,  where  the  deeper 
structures  are  implicated,  the  inflammation  often  drifts 
into  a  subacute  or  chronic  stage.  As  a  rule,  most  patients 
recover  without  any  permanent  joint  lesion,  but  it  will 
easily  be  understood  that,  where  the  ligaments  and  peri- 
articular structures  have  been  involved  in  a  plastic  inflam- 
mation, permanent  stilfness  or  complete  fibrous  anchylosis 
may  result.  This  does  not  often  occur  in  more  than  one 
joint.    In  rare  instances  even  suppuration  may  ensue. 

The  term  chronic  rheumatism  has  been  very  vaguely 
applied.  It  is  better  not  to  use  it  as  synonymous  with 
osteo-arthritis,  but  to  limit  it  to  cases  in  which,  after  one  or 
more  attacks  of  acute  rheumatism,  a  chronic  synovitis, 
with  thickening  of  the  ligaments  and  peri-articular 
structures  by  fibrous  adhesions,  supervenes.  It  may  afiect 
one  or  more  joints,  and  frequently  terminates  in  fibrous 
anchylosis. 
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DISEASES  or  3 OTSXTS— {continued). 
OSTEO-ARTKRZTXS. 

OsTEo-ARTHRiTis  IS  a  form  of  chronic  joint  disease 
characterised  by  peculiar  degenerative  changes  in  the 
articular  structures,  which  do  not  tend  to  terminate  in 
either  anchylosis  or  suppuration.  Other  common  names 
for  the  same  disease  are  "  rheumatic  gout,"  "  rheumatoid 
arthritis,"  "  chronic  rheumatic  arthritis,"  "  arthritis  defor- 
mans," and  there  are  many  more. 

The  morbid  anatomy  of  osteo-arthritis  is  very  striking, 
and  in  well-marked  instances  the  pathological  changes  can- 
not be  mistaken  for  those  of  any  other  disease. 

The  disease  may  begin  either  in  the  synovial  membrane 
or  in  the  cartilage,  and,  judging  by  my  own  experience, 
which  has  been  derived  from  an  examination  of  many  joints 
in  the  post-mortem  room,  I  should  say  that  changes  in 
the  cartilage  almost  always  precede  those  in  the  synovial 
membrane. 

Changes  in  the  cartilage.— The  first  thing  that  is 
noticed  is  a  slight  roughening  of  the  normally  smooth 
cartilage,  which,  when  subjected  to  a  gentle  stream  of  water, 
is  seen  to  be  broken  up  into  delicate  fibrils,  arranged  with 
their  long  axes  at  right  angles  to  the  articular  surface,  and 
resembling  the  pile  of  coarse  velvet.  This  change  is  always 
most  noticeable  at  those  parts  which  are  subject  to  the 
greatest  pressure  or  friction,  whilst  at  the  margins  the 
cartilage  hypertrophies,  and  forms  irregular  nodular  out- 
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growths,  or  "  ecchondroses."  These  outgrowths,  at 
first  cartilaginous,  soon  become  bony  in  their  deeper  parts ; 
the  ossification  extends  through  their  whole  thickness,  and 
the  "nodular  osteophyte"  thus  produced  is  fixed  more  or 
less  firmly  to  the  subjacent  bone,  the  articular  borders  of 
which  are  thus  rendered  prominent  or  "lipped."  Some- 
times these  nodular  masses  are  broken  off,  and  form  loose 
bodies  in  the  joint,  or  in  the  substance  of  the  synovial 
membrane  itself. 

As  the  disease  progresses,  the  fibrillated  and  degenerate 

Fig.  89. 
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A  Patella  from  a  case  of  Osteo-arthritis,  showing 
fibrillation  of  the  cartilage. 

cartilage,  no  longer  able  to  resist  the  attrition  to  which 
it  is  subjected  by  the  movements  of  the  articulation,  is 
slowly  worn  away  in  patches,  and  the  subjacent  bone  is 
exposed. 

A  microscopical  examination  of  the  cartilage  in  this 
stage  throws  much  light  on  the  progress  of  the  dise^ise. 
The  normal  hyaline  matrix  is  broken  up  into  fibres,  in  the 
midst  of  which  the  cartilage  cells  are  found  to  be  arranged 
in  vertical  columns  whose  long  axes  are  at  right  angles  to 
the  articular  surface.  The  cells  proUferate  and  distend 
their  capsules  until  they  burst,  with  the  result  that  the 
cells  nearest  the  surface  are  cast  loose  into  the  synovial 
cavity.    In  this  way  the  surface  of  the  cai^tilage  is  broken 
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up,  and  the  fibrillated  matrix  between  the  rows  of  cells 
remains  to  form  the  longitudinal  striae  and  tufts  which 
give  the  velvety  appearance  already  described. 

At  the  margins,  where  the  ecchondroses  are  formed,  the 
same  proliferation  of  cells  and  fibrillation  of  the  matrix 
ensue,  and  it  has  been  suggessed  by  Cornil  and  Ranvier 
that  the  heaping  up  of  new  cartilage  in  this  situation  is 
to  be  explained  by  the  fact  that  the  edge  of  the  cartilage  is 
covered  by  a  prolongation  of  the  synovial  membrane ;  the 
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Femur,  Patella,  and  Synovial  Membrane  from  a  case  of 
Osteo-arthritis.  The  articular  surface  of  the  femur  is  de- 
formed by  the  formation  of  large  ecchondroses,  and  the 
synovial  membrane  is  covered  by  hypertrophied  synovial 
fringes. 

cells,  consequently,  instead  of  escaping  into  the  synovia 
cavity,  are  retained  in  the  sub-synovial  tissue,  and  by  their 
constant  multiplication  produce  the  cartilaginous  out- 
growths. In  some  cases  these  ecchondroses  protrude  the 
synovial  membrane  in  front  of  them,  and  at  length  project 
through  it,  so  as  to  become  intra-articular.  In  other 
instances  they  grow  laterally,  and  do  not  encroach  upon 
the  joint. 

The  synovial  membrane  in  the  early  stages  of  the 
disease  shows  little   change,  but  after  a  time  becomes 
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increased  in  vascularity,  as  well  as  thicker  and  tougher. 
In  the  later  stages  its  fringes  increase  in  size,  their  villous 
tufts  hypertrophy  and  subdivide,  and  gradually  the  whole 
membrane  assumes  a  shaggy  or  villous  appearance.  These 
enlarged  villi  are  chiefly  fibrous  in  structure,  but  often 
contain  a  little  fat.  In  other  cases  cartilage  is  developed  in 
them,  and  more  rarely  they  become  calcified  or  ossified. 
As  they  increase  in  size  they  get  more  pedunculated,  and 
occasionally  are  completely  detached,  thus  forming  one  of 
the  varieties  of  "  loose  bodies  in  joints." 


Fig.  91. 


Femur  and  Patella  from  a  case  of  Osteo-arthritis. 
Both  bones  are  much  deformed,  and  marked  by  deep  grooves. 

'  The  synovial  fluid  in  the  early  stages  of  the  disease  is 
commonly  increased,  frequently  to  a  very  great  extent ;  it 
is  usually  more  cloudy  and  tenacious  than  is  natural.  As 
the  arthritis  advances,  the  secretion  is  liable  to  diminish, 
and  to  become  still  more  thick  and  viscid. 

The  changes  in  the  bones  are  very  characteristic. 
The  cartilage  being  worn  away,  the  articular  bone  is  exposed, 
and,  in  consequence  of  the  friction  to  which  it  is  subjected, 
becomes  smooth  and  polished.  The  subjacent  cancellous 
tissue  also  undergoes  rarefaction  and  atrophy,  with  the 
result  that  the  degenerate  osseous  tissue  is  quickly  worn 
away  in  the  movements  of  the  diseased  joint.  The  surface 
bone,  by  reason  of  the  attrition,  becomes  smooth  and 
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Fig.  92. 


polished,  ivory  like  or  eburnated,  and  is  usually  not  worn 
evenly,  but  in  grooves.  These  are  to  be  attributed  to  the 
rubbing  of  the  opposed  bone-lam ellse,  which  are  arranged 
at  right  angles  to  the  articular  surface,  and  tend  to  scrape 
the  opposing  bone  as  might  the  teeth  of  a  comb.  As  a  rule 
the  cancellous  bone  is  not  exposed  by  the  atrophic  proceess, 
for  as  the  surface  layer  of  smooth  bone  is  worn  away  it  is 
as  constantly  reproduced.  This, 
however,  is  not  always  the  case, 
and  sometimes  the  enlarged 
Haversian  canals  may  be  seen 
opening  on  to  the  articular  surface, 
and  giving  the  bone  a  "worm- 
eaten  "  appearance.  In  some 
cases  there  is  also  a  formation 
of  very  dense  and  porcelain-like 
bone,  which  is  met  with  in  no 
other  form  of  joint  disease.  It  is 
developed  where  there  has  been 
much  friction,  and,  on  account 
of  its  white  appearance,  is  called 
"  porcellanous." 


But  whilst  these  chansres  are  in 


The  Upper  Part  of  a  Femur 
from  a  case  of  Osteo-arthritis. 
The  cartilage  of  the  head  has 
been  destroyed,  and  the  arti- 
cular bone  is  smooth,  polished, 
and  worn  down.  Several 
nodular  osteophytes  have 
developed  on  the  neck. 


progress  where  the  bone  is  ex- 
posed to  friction,  other  changes 
ensue  at  the  articular  margins. 
Here,  as  has  already  been  de- 
scribed, the  nodular  osteophytes 

are  developed  from  the  cartilaginous  outgrowths,  and 
by  a  continuation  of  the  wearing  away  of  articular  bone 
and  the  production  of  these  bony  "lips,"  the  shape  of 
the  articulating  surfaces  become  profoundly  changed.  Thus, 
in  the  hip,  the  head  of  the  femur  is  worn  away  and  flattened, 
whilst  from  the  margins  of  the  articular  cartilage  nodular 
gi^owths  arise.  In  the  course  of  time  the  whole  head  may 
be  absorbed,  and  the  articular  surface  may  be  formed  by 
the  polished  stump  of  the  neck.    In  the  acetabulum,  the 
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floor  is  polished  and  smooth,  and  the  margins  worn  away 
and  overgrown  by  new  bone,  so  that  the  shape  and  even  the 
position  of  the  cavity  are  quite  altered. 

Osteophytes  are  also,  but  more  rarely,  developed  at  the 
points  of  insertion  of  muscles,  or  in  the  capsule  close  to  its 
attachment  to  the  bone. 

The  ligaments  share  in  the  general  destruction,  and 
like  the  other  tissues,  seem  rather  to  degenerate  and  wear 
away  than  to  be  destroyed  by  any  active  process.  If 
examined  when  fresh,  their  texture  is  seen  to  be  more 
loose  than  natural,  and  their  surface  presents  a  ragged  or 
frayed  appearance.  On  account  of  their  softened  condition, 
they  tend  to  allow  the  articulating  surfaces  to  be  displaced 
and  loosened. 

In  many  cases  the  tissues  outside  the  afiected  joints 
suffer.  Thus,  the  neighbouring  muscles  waste,  the  subcu- 
taneous tissues  become  cedematous,  and  the  skin  is  often 
shiny  and  smooth.  Tendons  also  in  the  near  neighbour- 
hood fibrillate  and  wear  away,  just  as  do  the  intra-articular 
ligaments.  This  change  is  best  seen  in  the  shoulder-joint, 
where  the  part  of  the  long  tendon  of  the  biceps  which  lies 
within  the  capsule  is  usually  found  either  thinned  and 
flattened  or  else  entirely  absorbed. 

The  patients  who  are  the  subjects  of  osteo-arthritis  are 
usually  over  middle  age,  but  the  young  are  not  always 
spared.  Sometimes  only  one  large  joint,  and  that  by 
preference  the  hip  or  the  shoulder,  is  afi"ected :  in  other 
cases  several  articulations  are  attacked,  and,  when  the  knee 
is  implicated,  the  disease  is  commonly  symmetrical.  In  the 
case  of  the  hands,  all  the  finger- joints  are  liable  to  be 
diseased.  However  long  osteo-arthritis  lasts,  it  never 
causes  true  anchylosis,  except  when  the  vertebra  are 
involved.  It  frequently  results  in  great  and  serious  impair- 
ment of  the  mobility  of  the  joints,  but  this  is  explained  by 
the  alterations  in  the  shape  of  the  articular  surfaces,  by  the 
destruction  of  the  cartilage,  and  by  the  thickening  of  the 
synovial  membrane.    In  other  cases  undue  mobility  and 
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laxity  result  from  destruction  of  ligaments  and  wearing  down 
of  the  articular  bone. 

Osteo-arthritis  is  usually  very  chronic  and  slow  in  its 
progress,  but  is  occasionally  of  tolerably  acute  onset,  and 
progresses  rapidly.  When  occurring  in  early  life,  it  is 
more  liable  to  attack  many  joints  than  when  it  commences 
in  old  age. 

Osteo-arthritis  appears  to  follow  attacks  of  acute 
rheumatism  in  a  very  small  percentage  of  all  cases,  and 
certainly  is  most  common  in  patients  of  a  rheumatic  or 
gouty  descent.  In  many  instances  it  is  apparently  to  be 
attributed  to  frequent  exposure  to  cold  and  wet,  as  well  as 
to  insuificient  nourishment.  In  the  case  of  the  hip,  it  is 
certainly  sometimes  induced  by  an  injury,  especially  by  a 
fall  on  the  trochanter.  This  is  a  fact  of  much  clinical 
importance,  and  aflfords  a  ready  explanation  of  those  cases 
where  shortening  and  eversion  of  the  thigh  follow  within 
a  few  months  of  a  fall  on  the  hip.  When  the  result  of 
injury,  osteo-arthritis  appears  often  to  progress  with 
unusual  rapidity,  and  the  deformity  it  causes  may  easily  be 
mistaken  for  that  which  results  from  an  impacted  intra- 
capsular fracture. 

The  true  pathology  of  osteo-arthritis  is  stUl  obscure.  In 
its  nature  it  seems  to  be  more  degenerative  than  inflamma- 
tory, but  whether  it  is  the  result  of  an  inherited  or  acquired 
diathesis,  whether  an  expression  of  gout  or  rheumatism,  or 
whether,  as  is  supposed  by  some,  of  neurotic  origin,  is  at  pre- 
sent a  matter  of  doubt. 

CHARCOT'S   DISEASE— TABETIC  ARTHROPATHY. 

Charcot's  disease,  as  it  is  met  with  in  this  country,  is  a 
form  of  arthritis,  allied  to  osteo-arthritis,  which  is  developed 
in  connection  with  tabes  dorsalis.  It  is  met  with  in  but  a 
small  percentage  of  cases  of  tabes,  and  often  commences 
when  the  tabetic  symptoms  are  but  little  marked,  or  even 
unnoticed  by  the  patient ;  very  frequently  it  occurs  before 
there  is  any  evidence  of  ataxic  gait.     As  described  by 
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Cliarcot,  tlie  disease  is  usually  of  very  sudden  onset,  the 
affected  articulation  becoming  distended  with  effusion  within 
twenty-four  or  thirty-six  hours,  without  any  apparent  cause. 
This  swelling  of  the  joint  is  often  accompanied  by  swelling 
of  the  neighbouring  soft  tissues,  which  do  not,  however,  pit 
on  pressure  to  any  extent.  In  some  instances  the  eftused 
fluid  is  absorbed,  and  the  joint  returns  to  its  natural 
condition ;  but  in  others,  and  these  unfortunately  are  the 
more  common,  the  effusion  is  but  the  commencement  of  a 
series  of  changes,  which  rapidly  terminate  in  the  destruction 
of  the  articulation.  Within  a  few  weeks  or  months  from 
the  first  attack  the  patient  notices  that  the  joint  gets 
weaker  and  gives  way  under  him,  and,  in  a  very  short  time, 
undue  mobility,  with  the  production  of  a  "  flail  joint," 
movable  in  all  directions,  or  else  actual  dislocation  ensues. 
One  of  the  most  noticeable  of  the  clinical  features  is  the 
entire  absence  of  pain  throughout  the  progress  of  the  case. 

If  such  a  joint  be  examined,  it  will  be  found  that  the 
morbid  appearances  are  very  similar  to  those  met  with  in 
osteo-arthritis.  But  just  as  Charcot's  disease  differs  in  its 
clinical  course  from  osteo-arthritis  in  the  rapidity  of  the 
destruction  and  the  exceeding  mobility,  or  even  dislocation, 
of  the  articulation,  so  in  its  anatomical  aspects  it  differs  in 
the  extent  of  the  destructive  changes  rather  than  in  their 
character. 

The  synovial  membrane  and  its  secretion  show  the  same 
appearances  which  have  been  described  as  occurring  in  osteo- 
arthritis, but  the  synovial  fluid  is  almost  always  greatly 
increased  in  quantity. 

The  cartilages  fibriliate  and  wear  away,  and  from  their 
margins  spring  ecchondroses.  The  ligaments  also  fibriliate, 
stretch,  and  waste. 

The  most  characteristic  changes  are  found  in  the  bones. 
These,  in  typical  cases,  are  worn  down  to  an  extent  never 
seen  in  osteo-arthritis,  and  are  moreover  often  simply  worn 
down  without  any  new  bone  being  produced,  as  is  common 
in  the  latter  disease.    In  typical  cases  the  whole  of  the 
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head  of  the  femur  or  humerus,  the  condyles  of  the  femur 
or  the  head  of  the  tibia,  are  ground  down  and  destroyed  as 
if  they  had  been  rubbed  away  by  a  grindstone  or  a  file. 
It  is  this  extensive  destruction  of  bone,  even  more  than 
the  wearing  away  of  the  ligaments,  which  must  be  held 
accountable  for  the  dislocations  and  undue  mobility  above 
mentioned. 


Fig.  93. 


Knee-joint  from  a  case  of 


Charcot's    disease,    showing        Another  view  of  the  bones  depicted 

the  excessive  wearing  away  of  in  the  last  figure,  showing  the  cora- 

the  bones  and  the  displace-  plete  wearing  away  of  one  of  the 

ment  of  the  articular  surfaces.  femoral  condyles. 

It  is  evident  that  bones  which  wear  away  in  this  manner 
must  be  in  a  state  of  advanced  degeneration,  and  to  such  an 
extent  are  they  sometimes  degenerated  that  spontaneous 
fractOTe  ensues,  a  complication  which  never  occurs  in  simple 
osteo-arthritis. 

From  the  above  description  it  would  appear  that  Charcot's 
disease  is  justly  separable  from  osteo-arthritis,  and  that 
typical  specimens  of  the  one  can  be  easily  recognised  and 
differentiated  from  those  of  the  other.  It  would,  however, 
be  a  grave  error  to  suppose  that  this  is  always  so,  for  both 
clinically  and  pathologically  numerous  connecting  links  may 
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be  found,  and  I  have  seen  tabetic  patients  in  whom  the 
joint  disease  has  lasted  for  several  years,  and  whose  articu- 
lations after  death  were  not  to  be  distinguished  from  those 
of  osteo-arthi'itis. 

There  has  been  much  discussion  as  to  the  true  nature  of 
Charcot's  disease,  but  although  the  question  is  yet  far  from 
settled,  the  general  opinion  is  that  it  is  directly  dependent 
upon  degeneration  of  either  the  spinal  cord  or  of  the 
peripheral  nerves,  for  the  latter  have  been  shown  to  be 
affected  in  cases  of  tabes.  If  this  be  true,  the  joint  affection 
must  be  classed  as  a  neurosis,  and  thus  becomes  strictly 
comparable  with  the  perforating  ulcers  of  the  foot,  which 
are  also  common  in  patients  with  sclerosis  of  the  posterior 
columns  of  the  cord.  Some  surgeons,  however,  look  upon 
Charcot's  disease  as  identical  with  osteo -arthritis,  and 
consider  that  any  differences  are  explained  by  the  fact  that 
the  disease  occurs  in  a  patient  affected  by  tabes,  whilst 
others  consider  that  the  disease  of  the  spinal  cord  and  of 
the  joints  may  each  be  the  result  of  some  common  cause. 


CHAPTER  XLI. 


DISEASES  or  J OlIXTS— (continued). 


Fig.  95. 


I.OOSS  BODIES  IN  JOXXTS. 

The  loose  bodies  found  in  joints  vary  both  in  structure 
and  origin.  They  may  occur  in  articulations  otherwise 
healthy,  or  may  complicate  osteo-arthritis  and  chronic 
synovitis. 

Loose  bodies  may  be  formed  in  the  following  ways  : — 
First,  as  the  result  of  an  injury  a  portion  of  synovial 

membrane  sometimes  becomes  thickened  and  indurated.  It 

is  probable  that  this  condition 

originates  in  a  rent  or  tear  of 

the  membrane,  which  is  subse- 
quently pinched  and  dragged  upon 

in  the  movements  of  the  joint, 

and  is  kept  in  a  state  of  chronic 

inflammation.      Bodies   of  this 

nature  consist  of  fibrous  tissue, 

fat,  and  inflammatory  products. 

They  are  attached  by  pedicles, 

which  tend  to  become  longer  and 

thinner  the  longer  the  growths    Synovial    Membrane,  which 

exist.  formed  a  loose  body  in  the 

CI         Ti        •  .  ■■    .  .  knee-joint, 

becondly,    m  osteo-arthritis, 

as  already  described,  the  synovial 

membrane  is  liable  to  become  covered  more  or  less 
thickly  with  pedunculated  growths  springing  from  the 
normal  fringes,  and  consisting  of  fibrous  tissue  or  cartilage. 


A  Thickened    Portion  of 


•m  LOOSE  BODIES  IN  JOINTS. 

These  bodies,  although  at  first  attached,  may  be  separated 
and  cast  loose  into  the  synovial  cavity. 

Thirdly,  in  osteo-arthritis  the  ecchondroses  which  spring 


Fig.  96. 


The  Condyles  of  a  Femur  from  a  case  of  Osteo-arthritis, 
showing  a  nodular  osteophyte  merely  attached  by  a  slender 
pedicle  of  synovial  membrane. 


from  the  margins  of  the  articular  cartilage,  and  consist  of 
cartilage  and  bone,  may  become  detached,  and  either  remain 
in  the  substance  of  the  synovial  membrane  itself  or  else 
become  loose  in  its  cavity. 


Fig.  97. 


Two  Portions  of  Articular  Cartilage,  apparently  from  the 
Femoral  Condyles.  They  were  removed  by  operation,  one 
from  the  right  knee,  the  other  from  the  left. 

Fourthly,  in  some  cases  portions  of  the  articular  cartilage 
are  found  as  loose  bodies.  It  is  supposed  that  they  may 
become  separated  either  directly  by  the  application  of 
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violence  or  may  exfoliate  as  the  result  of  some  impairment 
of  their' vitality  by  an  injury.  Loose  bodies  may  also  be 
formed  by  the  partial  detachment  of  one  of  the  semilunar 

cartilages. 

Fifthly,  in  cases  where  there  has  been  effusion  of  blood  or 
of  inflammatory  exudation,  masses  of  fibrin  and  blood-clot 
may  remain  in  the  synovial  cavity. 

Sixthly,  blood  may  be  efi"used  into  the  substance  of  a 
synovial  fringe,  and  may  subsequently  be  "  organised  "  into 
a  hard  fibrous  lump. 

Seventhly,  in  one  case  a  loose  body  was  found  to  have 
been  formed  around  the  point  of  a  broken  needle. 

Eighthly,  loose  bodies  are  occasionally  of  tubercular  origin, 
and  may  be  multiple.  I  have  seen  five  in  one  knee-joint. 
They  may  consist  either  of  fibrin  alone  or  of  fibrin  covering 
a  tubercular  fringe  which  has  become  detached. 

Some  of  these  modes  of  formation  of  loose  bodies  are  of 
great  rarity,  and  it  is  quite  certain  that  the  large  majority 
of  specimens  are  derived  in  the  manner  described  under  the 
first  three  heads.  In  the  absence  of  injury,  it  appears  pro- 
bable that  osteo-arthritis  must  be  held  responsible  for  the 
larger  number. 

If  a  loose  body  is  left  in  a  joint,  free  to  move  about  with- 
out restraint,  it  commonly  sets  up  a  chronic  synovitis, 
and,  through  causing  sudden  wrenches  of  the  articulation 
whilst  in  use,  often  brings  on  an  attack  of  acute  syno- 
vitis. The  usefulness  of  the  limb  is  sometimes  seriously 
impaired. 

Of  all  joints,  the  knee  is  the  one  in  which  loose  bodies 
are  most  frequently  found,  but  the  hip,  the  shoulder,  and 
the  elbow  are  occasionally  affected. 

Internal  derangement. — The  subject  of  internal  de- 
rangement is  one  which  may  be  briefly  dealt  with  in 
connection  with  that  of  loose  bodies  in  joints,  for  there  is 
some  similarity  in  the  symptoms  caused  by  these  two  aflfec- 
tions.  The  term  is  applied  to  cases  in  which  a  joint, 
especially  the  knee,  occasionally  becomes  suddenly  locked  or 
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fixed  so  as  to  temporarily  prevent  all  movement.  It  is  now 
tolerably  clear  that  this  condition  is  generally  the  result  of 
an  injury  to  the  ligaments  which  fix  the  semilunar  carti- 
lages, resulting  in  their  displacement  when  any  strain  is 
suddenly  thrown  upon  the  limb.  Beyond  the  inconvenience 
of  such  attacks,  and  the  synovitis  which  follows  them,  no  ill 
results  ensue. 


JOZITT   DISEASE  IN  HJSMOPHZZiZA. 

In  the  disease  known  as  haemophilia,  or  the  haemorrhagic 
diathesis — i.e.,  in  patients  who  are  commonly  known  as 

"  bleeders,"    the  joints 
Fig.  98.  are    liable    to  become 

temporarily  swollen  after 
slight  injuries,  and,  after 
many  such  swellings, 
sometimes  become  stiff. 
Specimens  of  joints 
aff"ected  in  this  way  are 
very  rarely  met  with ; 
but  in  two  cases  which 
occurred  in  St.  Bartho- 
lomew's Hospital,  in 
which  death  resulted 
from  prolonged  haemor- 
rhage following  slight 
skin  wounds,  an  oppor- 
tunity was  afi"orded  of 
examining  many  of  the 
articvilations.  These 
specimens  were  described 
by  Dr.  Wickham  Legg  at  meetings  of  the  Pathological 
Society  in  1881  and  1885,*  and  allusions  were  made  by 
him  to  two  other  cases  which  have  been  recorded. 

It  would  appear  that  the  swellings  of  the  joints  are  the 
result  of  hasmorrhages,  and  that,  either  from  the  irritation 
»  See  vol.  xx\iii.  p.  4^2,  and  vol.  x.xxvi.  p.  488. 


Knee-joint  from  a  "Bleeder."  The 
synovial  membrane  is  stained  with  blood, 
and  a  roughened  spot  in  the  outer  con- 
dyle of  the  femur  indicates  the  place 
where  the  patella  was  fixed  by  fibrous 
adhesions. 


SYNOVIAL  CYSTS. 
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caused  by  the  frequent  presence  of  clot  in  the  joint  or 
from  the  constitutional  condition  of  the  patient,  the  carti- 
lages and  synovial  membrane  undergo  further  changes. 
The  former  fibrillate  and  break  up  on  their  free  surfaces, 
and  become  lipped  at  their  margins  as  in  osteo-arthritis, 
whilst  the  synovial  membrane  remains  more  or  less  stained 
by  blood,  and  thickened  by  fibrous  tissue.  In  one  of  the 
joints  in  the  museum  of  St.  Bartholomew's  Hospital — a 
knee — there  had  further  been  a  tough  fibrous  adhesion 
formed  between  the  under-surface  of  the  patella  and  the 
condyle  of  the  femur  (see  Fig.  98).  The  ligaments  were 
not  noticeably  affected.  The  bones  were  healthy,  and  there 
was  no  appearance  of  ulceration  of  the  cartilages,  or  of 
such  pulpy  swelling  of  the  synovial  membrane,  as  is  usual 
in  strumous  disease.  It  is  probable  that  similar  conditions 
are  common  in  the  joints  of  bleeders,  and  would  evidently 
satisfactorily  account  for  the  symptoms  met  with  in  such 
patients. 

SYN-OVZAI.   CVSTS   lU  COlTirECTZOIflr  WITH 
TOXIO-TS. 

The  occurrence  of  large  cysts  containing  synovial  fluid 
in  connection  with  joints  was  first  noticed  by  Mr.  Morrant 
Baker,  and  recorded  by  him  in  vols.  xiii.  and  xxi.  of 
the  St.  Bai'tholomew's  Hos23ital  Reports.  Since  the  publi- 
cation of  the  first  paper  twelve  years  have  elapsed,  and 
during  that  time  many  other  cases  have  been  observed,  in 
several  of  which  I  have  had  opportunities  of  examining 
the  joints  after  removal.  Some  of  these  have  been 
described  by  Mr.  D'Arcy  Power  in  papers  in  the  Patho- 
logical Society's  Transactions.* 

From  a  consideration  of  the  various  recorded  cases  and 
dissected  specimens,  it  seems  safe  to  diaw  the  following 
conclusions : — 

First,  a  cyst  may  exist  in  connection  with  a  joint  which 
is  itself  perfectly  healthy,  but  if  the  cyst  inflame,  as  the 

*  Vol.  xxxvi.  p.  337,  and  vol.  xxxvii. 
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result  of  injury  or  of  surgical  treatment,  disease  of  the 
articulation  may  secondarily  result. 

Secondly,  in  cases  of  osteo-arthritis  and  of  Charcot's 
disease,  cysts  may  form,  and  it  is  probable  that  they  are 
more  common  in  connection  with  these  affections  than 
under  any  other  circumstances. 

Thirdly,  synovial  cysts  may  complicate  strumous  or 
tubercular  disease  of  joints. 


Fig.  99. 


Posterior  View  of  a  Normal  Ankle-joint  injected  with 
Gelatine,  to  show  the  numerous  small  protrusions  of  synovial 
membrane  through  the  posterior  ligament.  (From  aspecimem 
in  the  museum  of  St.  Thomas's  Hospital.) 

Synovial  cysts  appear  to  originate  in  some  cases  in  the 
distension  of  a  bursa  which  normally  communicates  with 
the  joint,  and  it  is  evident  that,  where  there  is  a  direct 
continuity  between  the  cavity  of  a  joint  and  that  of  a 
bursa,  any  inflammatory  condition  may  extend  from  the  one 
to  the  other. 

In  other  cases  the  cyst  appears  to  be  formed  by  a  hernial 
protrusion  of  synovial  membrane  which  has  been  softened 
by  inflammation  and  distended  by  fluid  ;  and  in  yet  other 
instances  it  appears  that  the  fluid  is  free  in  the  tissues  and 
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not  confined  by  any  definite  sac,  the  synovial  membrane 
having  given  way  at  some  point. 

In  Fig.  99 — which  is  a  drawing  of  a  specimen  prepared 
by  Mr.  Shattock — it  is  seen  very  plainly  that  even  in  a 
normal  joint  there  is  a  tendency  to  protrusion  of  small 
pouches  of  synovial  membrane  between  the  fibres  of  the 
capsule,  and  it  is  easy  to  understand  that  such  protrusions 
might  readily  increase  in  case 
of  softening  by  inflammation  or 
distension  by  excessive  synovial 
fluid. 

Cysts  formed  in  one  of  these 
ways  may  attain  considerable 
size,  and  I  have  seen  one  in  con- 
nection with  the  knee  which  con- 
tained a  pint  of  clear  synovial 
fluid. 

One  of  the  most  important 
features  presented  by  these  cysts 
is  the  distance  at  which  the  main 
swelling  may  be  situated  from 
the  articulation  with  which  it  is 
really  connected.  I  have  seen  a 
cyst  which  was  situated  below 
the  middle  of  the  calf,  and  which 
did  not  seem  to  have  any  con- 
nection at  all  with  the  knee,  for 
the  latter  was  freely  movable, 
painless,  not  swollen,  and  no 
fluid  could  be  pressed  from  the 
cyst   into   the   synovial  cavity. 

Yet  a  year  and  a  half  later,  when  amputation  of  the  thigh 
had  to  be  performed  for  destructive  disease  of  the  joint, 
I  was  able  to  find  a  narrow  track  leading  from  the  cyst 
into  the  outer  side  of  the  knee.  The  specimen  is  figured 
in  the  accompanying  drawing  (see  Fig.  loo).  It  is  evident 
that  such  pathological  facts  as  these  have  a  great  clinical 

2  B 


A  Knee-joint  with  a  Syno- 
vial Cyst.  One  piece  of  cath- 
eter has  been  passed  from 
the  ai'ticulation  into  the  upper 
part  of  the  cyst,  and  another 
piece  along  an  extension  of 
the  cyst  on  the  inner  side  of 
the  calf. 
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importance,  for,  if  not  recognised,  synovial  cysts  may  be 
mistaken  for  chronic  abscesses,  and  laid  open,  with  the 
serious  risk  of  exciting  acute  arthritis.  Synovial  cysts 
may  occur  in  connection  with,  almost  any  joint,  but  they 
appear  most  frequently  in  connection  with  the  knee,  and, 
after  it,  with  the  hip,  elbow,  and  shoulder. 


CHAPTER  XLII. 


DISEASES  OF  JOl-SiTS— [continued). 

TUBERCVIiAB   OR  SCROFUIiOVS  DISEASE  OF 
JOZITTS. 

The  general  pathology  of  scrofula  or  struma  has  been 
discussed  in  an  earlier  part  of  this  work,  and  the  relation 
which  it  bears  to  tubercle  has  already  been  pointed  out. 

Tubercular  disease  of  joints  displays  in  a  most  charac- 
teristic manner  all  the  essential  features  of  a  typical  stru- 
mous inflammation.  The  process  is  exceedingly  chronic; 
is  liable  to  extend  from  its  original  seat  to  neighbouring 
structures  ;  is  attended  by  little  or  no  tendency  to  repair  ; 
the  inflammatory  products  are  very  liable  to  caseate,  and 
chronic  abscesses  are  common. 

Joint  disease  of  this  nature  has  been  described  by  various 
surgeons  under  difierent  names.  Thus,  in  England,  the 
term  "pulpy  degeneration  of  the  synovial  membrane," 
originally  employed  by  Brodie,  has  for  long  been  in  common 
use,  whilst,  in  Germany  "  tumor  albus,"  or  white  swelling, 
has  been  employed  to  denote  the  usual  absence  of  acute 
inflammatory  symptoms. 

The  patients  who  are  most  liable  to  this  form  of  arthritis 
are  certainly  young  children  from  three  to  twelve  years  of 
age,  and  as  puberty  is  approached,  not  only  does  tubercular 
disease  become  less  frequent,  but  the  tendency  to  repair  is 
also  greater.  It  would,  however,  be  a  grave  error  to 
suppose  that  adults  are  exempt,  for  there  is  no  period  of 
life,  even  up  to  extreme  old  age,  in  which  tubercular 
arthritis  may  not  occur. 
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The  joints  most  often  affected  are  the  hip  and  the  knee  ; 
after  these  the  elbow,  ankle,  and  shoulder.  Disease  of  the 
wrist  is  not  very  common  in  young  children,  but  is  com- 
paratively frequently  seen  in  young  adults.  In  some  cases 
there  is  clear  evidence  that  the  arthritis  has  been  started — 
as  may  any  other  strumous  process — by  an  injury ;  but  it  is 
quite  certain  that  this  is  not  always  the  case,  and  I  have 
seen  tubercular  arthritis  originate  whilst  the  patient  has 
been  at  complete  rest  in  bed  for  the  treatment  of  other 
affections.  Many  cases  are  probably  the  result  of  infection 
from  a  tubercular  focus  in  some  other  part  of  the  body. 

It  is  tolerably  certain  that  tubercular  disease  commences 
either  in  the  articular  bone  or  in  the  synovial  membrane, 
and  that  it  is  never  primary  in  either  the  cartilages  or 
ligaments.  In  some  joints,  e.g.,  the  knee,  the  synovial 
membrane  is  the  starting-place  in  the  large  majority  of 
cases  ;  in  other  joints,  e.g.,  the  hip,  the  bone  appears  to  be 
primarily  affected  in  most  instances. 

Tubercular  Synovitis. — Three  varieties  of  this  have 
been  described,  of  which  the  first  is  infinitely  the  most 
common,  and  the  third  extremely  rare,  namely  (i)  "  Diffuse 
Tubercular  Inflammation  " ;  (2)  "  ITodular  Tubercle  of  the 
Synovial  Membrane  "  ;  (3)  "  Miliary  Tubercle  of  the 
Synovial  Membrane." 

Taking  the  knee  as  a  good  example  of  a  hinge-joint,  and 
as  one  in  which  the  disease  is  often  primarily  synovial,  the 
following  changes  may  be  described  as  occurring  in  the  first 
variety,  or  "  diffuse  tubercular  inflammation." 

The  synovial  membrane  becomes  swollen,  soft,  and 
succulent.  Its  colour  changes  to  a  gi^eyish  tint,  and,  on 
section,  it  appears  gelatinous.  The  surface  remains  smooth 
for  some  time,  but  gradually  assumes  a  roughened  or 
shreddy  appearance,  and  in  time  becomes  converted  into 
true  granulation  tissue.  As  the  disease  advances,  the 
membrane  becomes  soft,  pulpy,  and  friable,  and  here  and 
there  minute  masses  of  caseous  matter  develop.  The 
synovial  secretion  is  very  slightly  increased,  and  there  is 
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seldom  more  than  an  ounce  or  so  of  fluid  in  the  synovial 
cavity.  The  fluid  is,  however,  altered  in  quality,  being 
opalescent  from  admixture  with  the  products  of  inflam- 
mation, and  for  the  same  reason  containing  shreds  of  fibrin 
which  tend  to  be  deposited  on  the  synovial  membrane  and 
cause  in  part  the  roughened  sm-face  of  the  latter.  The 
general  swelling  of  the  articulation  in  such  cases  is,  there- 
fore, not  the  result  of  effusion  into  the  joint,  but  of  the 
swollen  state  of  the  synovial  membrane  itself  ;  and  it  is  to 
the  same  cause  that  we  must  attribute  the  obliteration  of 
the  fossae  on  each  side  of  the  patella,  and  the  concealment 
of  the  normal  bony  prominences. 


Fig.  ioi. 


Ulceration  of  the  Cartilages  of  the  Lower  Articular 
Surface  of  the  Femur. 

When  fully  established  in  the  synovial  membrane,  the 
disease  soons  extends  to  the  cartilages.  In  the  earlier 
stages  the  latter  are  simply  overlapped  at  their  margins  by 
the  swollen  membrane,  which  can  easily  be  Hfted  ofi";  but, 
as  the  inflammatory  process  extends,  the  synovial  membrane 
becomes  adherent  to  the  margins  of  the  cartilages,  and 
cannot  be  separated  without  tearing  its  structure.  If  this 
be  done,  it  will  be  found  that  the  subjacent  cartilage  is 
pitted  and  ulcerated.  The  inflammatory  process  has 
extended  from  the  soft  parts,  the  cartilage  has  been 
vascularised  by  ofi"shoots  of  the  synovial  vessels,  and  in  it 
the  same  slow  but  persistent  destructive  changes  have  com- 
menced. 
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By  a  continuance  of  these  changes  the  whole  depth  of 
the  cartilage  is  ulcerated  through,  and  the  bone  in  its  turn 
is  affected.    Osteitis  supervenes,  and  the  femur,  patella,  or 
tibia,  as  the  case  may  be,  becomes  the  seat  of  tubercular 
caries,  with  its  accompanying  rarefaction  and  destruction  of 
the  cancellous  bone,  its  caseation  of  inflammatory  products, 
and  its  absence  of  formation  of  new  bone  from  the  peri- 
osteum.   A  clinical  examination  of  a  strumous  knee-joint 
often  gives  the  impression  that  the  bones  are  thickened,  and 
in  former  times  it  was  customary  to  speak  of  "  expansion" 
of  the  articular  ends.    It  has  already  been  pointed  out,  at 
p.  303,  that  inflamed  bone  never  truly  expands,  and  it  may 
be  added  that  in  cases  such  as  those  under  consideration  the 
feeling  of  enlargement  of  the  bone  is  almost  always  delusive, 
and  that  an  examination  of  the  parts  after  removal  shows 
that  there  is  usually  no  formation  of  sub-periosteal  new 
bone,  but  merely  thickening  and  inflammation  of  the  super- 
jacent soft  tissues.    The  epiphysial  cartilages  may  be 
similarly  involved,  although  they  are  much  more  likely  to 
suffer  when  the  disease  is  primarily  situated  in  the  bone.  In 
some  cases  they  are  destroyed  by  the  tubercular  infiltration, 
and  in  others  they  become  calciiied  in  parts  so  that  the 
development  of  bone  from  them  ceases,  and  the  growth  of 
the  affected  limb  is  arrested. 

The  ligaments  share  in  the  general  destruction. 
Inflammatory  exudation  separates  the  fibres,  and  destroys 
their  normally  dense  structure.  They  soften,  become 
shreddy,  and  gradually  stretch,  or  ulcerate  away. 

The  whole  of  the  changes  described  above  may  occur 
without  the  formation  of  any  collection  of  pus,  but  this  is 
not  usually  the  case.  Inflammatory  processes  extend  to 
the  neighbouring  soft  tissues,  and  chronic  abscesses  either 
originate  in  them,  or  else  the  softened  synovial  membrane 
yields  an  exit  to  some  of  its  secretion,  and  the  abscess  in 
the  soft  tissue  directly  communicates  with  the  synovial 
cavity,  or  with  some  portion  of  it  which  has  been  shut  off 
by  adhesions.    When  these  abscesses  burst,  and  their 
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contents  are  exposed  to  contamination  by  the  external 
surroundings,  the  formation  of  pus  in  them  is  often  greatly 
increased  on  account  of  a  more  acute  inflammation  of  the 
abscess-sac.  In  some  cases  this  profuse  formation  of  pus 
subsides  after  a  few  weeks  ;  in  others,  it  continues  for  many 
months. 

A  microscopical  examination  of  the  tissues  shows 
that  the  process  is  of  a  tubercular  nature. 

The  synovial  membrane  is  infiltrated  with  inflammatory 
products,  which  tend  to  undergo  caseous  degeneration  and 
to  form  small  collections  of  pus.  The  endothelial  lining  of 
the  synovial  membrane  is  destroyed,  and  the  interstitial 
granulation  tissue  comes  to  the  surface,  and  discharges  its 
secretion  into  the  synovial  cavity.  In  the  midst  of  this 
inflamed  tissue  are  numerous  primitive  tubercles,  with  their 
giant-cells  and  lymphoid  reticulum.  Tubercle  bacilli  are 
also  to  be  found  in  some  cases,  but  in  my  own  experience 
they  are  met  with  only  in  a  very  small  number. 

The  ligaments  are  infiltrated  with  cells,  by  which  their 
structure  is  slowly  destroyed. 

The  cartilages  are  vascularised  by  ingrowths  from  the 
contiguous  synovial  membrane,  their  matrix  is  broken  up 
and  eroded  by  the  exuded  leucocytes,  and  the  cartilage-cells 
themselves  multiply  and  undergo  fatty  changes.  The  alter- 
ations in  the  osseous  tissues  are  similar  to  those  already 
described  as  occurring  in  strumous  osteitis. 

Nodular  tubercle  of  synovial  membrane. — Here 
the  clinical  symptoms  are  rather  those  of  chronic  hydro- 
arthrosis  than  of  tubercular  arthritis,  and  the  affected 
articulation  may  be  almost  painless  and  freely  movable. 
I  have  seen  a  case  of  this  kind  which  closely  simu- 
lated "Charcot's  disease."  In  these  cases  the  whole 
membrane  is  much  thickened,  and  its  surface  presents 
numerous  sessile  or  pedunculated  outgrowths,  which  are 
much  larger  and  more  flattened  than  the  fringes  of  osteo- 
arthritis, though  some  of  them  may  be  small  and  nodular. 
Their  surfaces  are  smooth,  and  they  do  not  become  ad- 
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herent  to  the  adjacent  cartilages.  They  are  often  coated 
■with  fibrin,  and  may  give  rise  to  the  growth  of  "loose 
bodies"  in  the  joint  (see  p.  381).  Examples  of  this 
variety  of  disease  are  rare,  and  there  may  be  bone-tubercle 
as  well.    The  cases  run  a  slow  clinical  course. 

Miliary  tubercle  of  synovial  membrane. — Scattered 
miliary  tubercle  is  very  rarely  seen  on  the  synovial  mem- 
brane, except  as  a  complication  of  other  tubercular  joint 
lesions,  although  it  may  occur  as  part  of  a  general  tuber- 

FlG.  102. 


The  under  surface  of  the  Patella  showing  the  himpy  con- 
dition of  the  synovial  membrane  in  a  case  of  ' '  nodular 
tubercle." 

culosis.  These  tubercles  present  the  ordinary  appearance 
of  grey  tubercle,  and  the  joint  is  usually  the  seat  of  a  con- 
siderable effusion. 

Tubercular  disease   of  articular  bone. — It  has 

already  been  mentioned  on  page  307  that  there  are  three 
varieties  of  tubercular  osteitis,  and  any  one  of  these  may 
commence  in  the  articular  cancellous  bone  and  extend  to 
the  cartilage  of  the  joint.  The  most  common  lesion  as  a 
cause  of  tubercular  arthritis  is  the  "  circumscribed  nodule," 
but  "  diffuse  infiltration  "  of  tubercle  may  also  be  the  cause 
of  the  joint  affection.    "Tubercular  necrosis"  is  a  rare 
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variety,  if  we  limit  the  term  to  the  death  of  considerable 
portions  of  bone,  and  do  not  apply  it  to  the  small  dead 
crumbs  which  may  be  shed  in  any  case  of  tubercular 
osteitis,  but  it  affects  particularly  articular  bone,  and 
seems  to  occur  more  often  in  the  lower  end  of  the  femur 
than  elsewhere.  These  tubercular  sequestra  are  commonly 
wedge-shaped,  the  base  of  the  wedge  corresponding  to  the 
articular  surface,  and  sometimes  measuring  an  inch  or 
more  in  diameter.  One  of  the  most  remarkable  featiires  of 
such  a  case  is  the  complete  absence  of  any  bony  thick- 
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Lower  end  of  Femur  showing  tubercular  necrosis  of  each  condyle. 

ening,  or  sclerosis  around  the  sequestrum,  as  in  cases  of 
necrosis  from  other  causes,  so  that  usually  the  outline  of 
the  aflFected  bone  is  not  altered,  and  the  condition  is 
scarcely  to  be  recognised  until  the  bone  is  cut  open  and  its 
articular  surface  exposed.  Another  peculiarity  is  the  very 
slight  tendency  to  separation  of  the  dead  bone,  which  may 
indeed  maintain  its  relations  to  the  surrounding  osseous 
tissue  for  many  years.  The  dead  bone,  when  cancellous,  is 
found  to  have  all  its  spaces  filled  up  by  caseous  material, 
fibrous  tissue,  and  a  little  new  bone.  It  is  probable  that 
the  necrosis  is  the  direct  result  of  tubercular  osteitis  and 
occlusion  of  the  blood-supply  by  the  disease  of  the  small 
arterioles. 
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The  position  of  the  diseased  joint  is  always  one  of 
flexion,  and  many  theories  have  been  originated  to  account 
for  the  fact.  It  may  be  stated  at  once  that  the  position  of 
flexion  is  not  limited  to  the  knee,  but  that  all  diseased  joints 
are  liable  to  be  flexed.  The  most  simple  explanation,  and 
I  believe  the  only  true  one,  is  that  it  is  the  normal  position 
of  "  rest,"  and  is  the  one  in  which  there  is  least  pain.  A 
moment's  reflection  is  suflicient  to  convince  any  one  that 
even  in  a  state  of  health,  flexion  is  the  natural  position  of 
rest,  and  that  it  is  the  one  in  which  all  textures  are  most 
relaxed — in  which  there  is  the  least  tension. 

A  different  explanation  is,  however,  given  by  some 
writers.  It  is  stated  that  when  the  terminal  filaments  of  the 
articular  nerves  are  irritated,  there  is  a  general  tendency 
to  reflex  muscular  contraction,  and  that  those  muscles  which 
are  the  strongest  prevail :  the  supposed  greater  strength  of 
the  flexors  of  the  knee  is  therefore  held  to  account  for  its 
bent  position. 

Other  surgeons  have  experimented  by  injecting  fluid 
into  the  capsule  of  the  knee  or  the  hip  of  a  dissected  limb, 
and  have  shown  that  when  the  capsule  is  distended  the 
joint  in  question  is  mechanically  flexed.  This  also  has 
been  adduced  as  an  explanation  of  the  flexed  position  of  a 
diseased  articulation,  but  is  evidently  insufficient.  In 
tubercular  cases  there  is  practically  never  acute  distension 
of  the  capsule,  and,  on  the  other  hand,  in  some  cases  of 
great  efi"usion— e.^.,  in  hydrarthrosis— there  is  no  flexion  at 
all.  There  is  indeed  no  sufficient  reason  for  believing  that 
in  strumous  disease  distension  of  the  capsule  ever  mechani- 
cally  causes  flexion,  but  I  have  no  doubt  that  if  effusion  is 
present  it  induces  flexion  indirectly,  for,  as  I  have  already 
said,  the  joint  is  rejiexly  placed  in  the  position  of  rest  and 
of  least  tension. 

As  the  ligaments  yield  and  the  bones  ulcerate  away,  the 
tibia  becomes  displaced  backwards,  partly  by  its  own  weight 
and  partly  by  the  continued  action  of  the  ham-strings. 
Further,  by  reason  of  the  tendency  that  the  lower  extremity 
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always  has  to  rotate  outwards  if  the  continuity  of  its  bony 
supports  is  in  any  way  interfered  with,  and  perhaps  on 
account  of  the  contraction  of  the  strong  biceps  muscle,  ex- 
ternal rotation  commonly  ensues,  and  finally  the  articular 
surface  of  the  tibia  is  to  a  great  extent  displaced  from  that 
of  the  femur. 

The  muscles  of  the  thigh  and  leg  are  always  atrophied  in 
cases  of  tubercular  disease  of  the  knee,  and  on  account  of 
this  atrophy,  which  affects  their  length  as  well  as  their 
thickness,  it  becomes  impossible  after  a  time  to  replace  the 
dislocated  bones  in  their  normal  position.  This  difiiculty 
is  enhanced  by  the  fact  that  after  some  length  of  time  the 
other  soft  tissues  besides  the  muscles  accommodate  them- 
selves to  the  altered  position  of  the  parts,  and  become 
proportionately  shortened  on  the  side  of  flexion.  The 
tibia  and  femur  in  cases  of  long-standing  disease  also  waste, 
and  cease  to  develop  naturally — a  condition  which  is  of 
much  clinical  importance  in  considering  the  advisability  of 
performing  the  operation  of  excision  on  such  a  joint. 

HIP  DISEASE. 

The  term  "hip  disease"  is  used  in  a  general  way  to 
imply  strumous  disease  of  that  articulation,  and  it  is  better 
not  to  apply  it  to  cases  of  simple  synovitis  or  acute  suppu- 
rative arthritis.  The  process  may  originate  in  the  synovial 
membrane,  and  in  that  case  does  not  materially  differ  in  its 
general  characters  from  similar  disease  above  described  as 
attacking  the  knee. 

Hip  disease,  however,  commonly  commences  in  the  bones, 
and  originates  as  a  chronic  strumous  osteitis. 

In  the  femur  the  disease  commences  in  one  of  the  follow- 
ing localities— («)  the  cancellous  tissue  immediately  beneath 
the  articular  cartilage ;  (b)  the  centre  of  the  head  in  the 
immediate  vicinity  of  the  centre  of  ossification ;  (c)  the  new 
bone  at  the  margins  of  the  epiphysial  cartilage  between  the 
head  and  neck ;  or  (cZ)  in  some  other  part  of  the  neck  within 
the  capsule.    In  the  acetabulum  the  inflammation  attacks 
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first  the  most  recently  formed  bone  in  the  neighbourhood 
of  the  Y-shaped  cartilage. 

In  whatever  part  of  the  bones  the  osteitis  commences, 
it  gradually  extends  until  it  reaches  the  surface.  Thus,  it 
may  extend  laterally  through  the  neck,  and,  by  separ- 
ating the  head  of  the  bone  from  the  cartilage  of  the 

epiphysis,  may  cause  it  to  be  cast 
loose  into  the  articular  cavity  as 
a  sequestrum,  or,  commencing  in 
the  neck,  may  pass  outward  until 
it  reaches  the  periosteum,  may 
penetrate  the  latter,  and  thus 
reach  the  articular  cavity.  Be- 
ginning, as  it  most  often  does,  in 
the  cancellous  tissue  of  the  head 
itself,  it  penetrates  to  the  under- 
sui'face  of  the  articular  cartilage^ 
and  sets  up  inflammatory  pro- 
cesses in  the  latter,  which  result 
either  in  its  perforation  by 
ulceration  or  in  its  separation 
in  a  necrosed  condition.  In 
any  case  the  synovial  mem- 
brane and  ligaments  become 
secondarily  affected,  and  a  gen- 
eral strumous  arthritis  super- 
venes. As  the  process  con- 
tinues, the  cancellous  tissue  forming  the  head  of  the 
bone  is  slowly  destroyed,  the  margins  of  the  acetabular 
cavity  ulcerate  away,  and  the  acetabulum  itself  becomes 
-carious.  The  head  of  the  bone  may  now  sink  into,  and 
penetrate,  the  carious  floor  of  the  acetabulum,  or,  as  is 
more  usually  the  case,  may  be  gradually  displaced  upwai-ds 
over  the  broken-down  acetabular  margin  on  to  the  dorsum 
ilii,  a  change  of  position  often  accompanied  by  a  corre- 
sponding extension  of  the  carious  process  to  the  compact 
bone  of  the  iUum  itself.    In  other  and  rare  cases,  this 


Fig.  104. 


Portion  of  a  Femur  from  a 
case  of  Hip  Disease.  The 
cartilage  of  the  head  has  been 
destroyed  ;  the  bone  is  rough 
and  carious,  and  the  epiphysis 
of  the  head  has  become  sepa- 
rated. The  shaft  is  rough- 
ened by  the  formation  of  peri- 
osteal new  bone. 
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displacement  of  the  femur  is  the  result  of  a  separation  of 
the  head  of  the  bone,  the  neck,  no  longer  catching  in  the 
acetabulum,  being  readUy  displaced  by  the  contraction  and 
tension  of  its  attached  muscles. 

The  formation  of  abscesses  is  of  common  occurrence  in 
cases  of  advanced  hip  disease.  If  the  pus  is  first  formed 
within  the  joint,  it  makes  its  exit  either  at  the  cotyloid 
notch,  at  the  thin  posterior  portion  of  the  capsule,  or 
else  into  the  bursa  beneath  the  psoas  muscle.  Such 
abscesses  point  most  often  on  the  upper  part  of  Scarpa's 
triangle,  but  not  infrequently  they  pass  to  the  outer  side 
of  the  limb,  and  come  to  the  surface  a  little  below  the 
trochanter.  In  other  instances,  especially  when  the  ilium 
is  much  diseased  and  the  acetabulum  perforated,  an  iliac 
abscess  forms,  and  points  above  Poupart's  ligament.  More 
rarely,  the  pus  makes  its  way  into  the  cavity  of  the  pelvis, 
and  opens  into  the  rectum  or  bladder  ;  or,  when  the  shaft 
of  the  femur  is  afiected,  extends  to  a  considerable  distance 
down  the  thigh. 

The  natural  position  of  the  limb  is  much  altered  in  hip 
disease,  and  that  in  a  very  characteristic  manner.  In  the 
early  stages  the  thigh  is  flexed,  abducted,  and  rotated  out- 
wards. This  position  is  the  one  which  gives  the  patient 
most  ease,  and  is  the  natural  position  of  the  lower  extremity 
when  at  rest.  Flexion  relaxes  the  ilio-femoral  ligament  • 
abduction,  the  ligamentum  teres;  and  rotation  outwards' 
the  inner  portion  of  the  capsule.  In  the  later  stages,  when  i 
the  ligamentum  teres  has  been  softened  or  destroyed  andl 
the  capsular  and  other  ligaments  are  stretched,  the 
rotation  outwards  and  adduction  are  replaced  by  rotation 
inwards  and  adduction,  for  in  the  relaxed  state  of  the 
ligaments  the  latter  position  tends  to  relieve  pain  by 
displacing  the  head  of  the  bone  from  the  floor  of  the 
acetabulum,  and  so  preventing  pressure  between  the  opposed 
carious  surfaces. 

In  consequence  of  the  altered  relations  between  the 
femur  and  the  innominate  bone,  and  the  fixation  of  the  hip- 
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joint  by  the  muscles,  the  patient  is  led  to  the  adoption  of 
certain  positions  in  order  to  enable  him  to  put  the  foot  to 
the  ground.  The  hip-joint  being  fixed  in  a  state  of  flexion, 
the  mobility  of  the  lumbar  spine  is  brought  into  play,  and 
the  flexed  limb  is  placed  in  a  line  with  its  fellow  by  rotating 
the  pelvis  on  its  transvei'se  axis  and  arching  forward  the 
lumbar  spine  (loi-dosis).  If  the  femur  is  abducted,  the  pelvis 
is  tilted  downwards,  so  that  the  anterior  superior  spine  of 
the  diseased  side  is  placed  on  a  lower  level  than  is  that  of 
the  opposite  side,  and  the  limb,  when  the  patient  is  placed 
in  a  recumbent  posture,  is  "  apparently  lengtliened."  If, 
on  the  other  hand,  the  femur  be  adducted,  the  pelvis  is 
tilted  upwards  until  the  thigh  is  placed  parallel  with  its 
fellow  ;  the  iliac  spine  is  thus  placed  on  a  higher  level  than 
is  that  of  the  sound  side,  and  "apparent  shortening"  results. 

Real  lengthening  of  the  limb  in  hip  disease  probably 
never  occurs,  but  real  shortening  is  produced  either  by 
absorption  of  bone,  or  by  disease  of  the  epiphysial  cartilage 
and  consequent  arrest  of  growth.  It  is  important  to 
remember  that,  after  all  active  disease  has  subsided,  a  limb 
may  grow  more  slowly  than  that  of  the  healthy  side,  and 
that,  when  a  child  has  recovered  without  any  shortening,  it 
does  not  follow  that  in  the  future  the  limb  will  be  as  long 
as  its  fellow. 

In  any  case  of  tubercular  joint  disease,  a  natural  cure 
may  result,  the  limb  either  completely  recovering  or  being 
fixed  by  anchylosis  (see  p.  403).  In  many  instances,  how- 
ever, in  which  the  disease  has  not  been  treated  in  any  early 
stage,  the  patient  loses  his  life.  A  fatal  termination  may 
be  brought  about  in  one  of  several  ways. 

In  some  patients,  death  results  from  exhaustion,  arising 
from  the  constant  pain  and  want  of  rest,  combined  with 
the  suppurative  or  hectic  fever  which  accompanies  the 
formation  of  large  quantities  of  pus.  In  others,  amyloid 
disease  of  the  liver,  kidneys,  and  intestines  supervenes,  and 
in  the  remainder  acute  tuberculosis  or  tubercular  phthisis 
terminates  the  case. 
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The  fact  that  tubercle  is  present  in  the  joints  in  the 
majority  of  cases  of  so-called  strumous  disease  is  naturally 
of  great  clinical  importance,  and  affords  a  ready  explanation 
for  the  occasional  development  of  a  more  general  tubercu- 
losis.   Many  surgeons,  acting  upon  the  assumption  that 
the  danger  of  general  infection  is  considerable,  have  there- 
fore advised  the  early  excision  of  all  strumous  joints.  There 
can,  however,  be  no  doubt  that  treatment  founded  on  such 
ideas  is  not  supported  by  pathological  investigations,  and  it 
is  quite  certain  that  the  dangers  of  general  tuberculosis  in 
any  case  of  early  joint  disease  placed  under  proper  treat- 
ment are  very  slight.    On  the  other  hand,  it  is  now  the 
opinion   of  various  Continental  surgeons  that  operative 
interference  with  tubercular  joints  is  itself  liable  to  promote 
general  infection,  and  I  have  myself  seen  several  cases  in 
which  excision  has  been  followed  by  the  rapid  formation 
and  diffusion  of  tubercle.    Lastly,  it  should  be  remembered 
that,  in  even  the  most  complete  excisions,  it  is  generally 
impossible  to  be  certain  of  removing  all  the  tuberculous 
tissues. 


SYPHZI.ITZC   DXSEASES   OF  THE  JOIIfTS. 

Syphilis  may  affect  the  joints  in  one  of  three  ways — (i)  In 
the  early  periods  of  the  constitutional  affection,  at  the  time 
when  the  patient  is  suffering  from  the  so-called  secondary 
symptoms,  one  or  more  articulations  may  be  the  seat  of  a 
subacute  synovitis.  There  are  no  records  of  post-mortem 
examinations  of  such  joints,  but  it  is  probable  that  the 
changes  in  them  do  not  differ  from  those  met  with  in  cases 
of  simple  serous  synovitis. 

(2)  In  the  latter  stages  of  syphilis,  at  a  time  when  the 
patient  is  subject  to  gummatous  or  rupial  ulcers,  to  necrosis 
or  caries  of  the  bones,  kc,  the  synovial  membrane  may  be 
the  seat  of  inflammatory  effusion,  and  gummatous  masses 
may  develop  in  the  synovial  and  sub-synovial  tissues.  In 
such  cases  there  is  much  thickening  of  the  affected  parts. 
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and  considerable  destruction  of  the  articular  structures. 
(See  Fig.  90.) 

(3)  The  articular  extremities  of  the  bones  may  be 
affected  in  a  manner  similar  to  the  shafts,  and  an  inflam- 
mation, commencing  in  the  periosteum,  may  extend  to  the 
neighbouring  joint. 

Considering  the  prevalence  of  syphilis,  the  joints  are 
comparatively  rarely  affected  in  this  disease. 

In  inherited  syphilis  also  the  joints  may  be  affected 
in  the  same  manner  as  in  the  last  two  varieties  just 


Fig.  105. 


Knee-joint  from  a  Man  who  died  of  Syphilis.  The  syno- 
vial membrane  is  thickened  and  infiltrated  by  gummatous 
deposit. 

mentioned,  but,  in  addition,  there  are  special  varieties  of 
arthritis  which  are  peculiar  to  the  inherited  form  of  the 
disease,  and  apart  from  the  lesions  about  the  epiphysial 
cartilage,  which  have  already  been  described  in  the  chapter 
on  "  congenital  syphilis." 

First,  there  is  a  form  of  very  chronic  synovitis  which 
occurs  usually  between  the  ages  of  eight  and  fifteen,  and  is 
most  common  about  the  middle  of  this  period.  It  affects 
especially  the  knees,  is  of  gradual  onset,  and  results  in  very 
considerable  effusion  without  any  severe  pain.  The  patient 
is  seldom  incapacitated,  and  flexion  and  extension  move- 
ments are  generally  smooth  and  free.    The  condition  of 
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the  joint  is  most  often  one  of  hydro-arthrosis,  and  the 

articular  bone  does  not  show  any  signs  of  disease.  Although 

these  cases  are  not  very  rare, 

there  do  not  appear  to  be  any 

recorded  examinations  of  joints 

thus  affected. 

Second,  the  articular  cartilage 

and  bone,  as  weU  as  the  synovial 

membrane,  may  be  the  seat  of 

very  peculiar  lesions,  which  appear 

to  have  been   first   noticed  by 

Yirchow,  and  of  which  there  are 

only  three  or  four  recorded  cases. 

A  series  of  such  joints,  aU  from 

the  same  patient,  has  recently 

been  added  to  the  Museum  of 

St.  Bartholomew's  Hospital,  and 

the  case  has  been  recorded  in 

vol.  Ixx.  of  the  Eoyal  Medical 

and  Chirurgical  Society's  "  Trans- 
actions." The  cartilage  is  aflfected 
in  two  ways.  There  is  overgrowth 
and  the  development  of  ecchon- 
droses,  giving  the  joint  very  much 
the  appearance  of  one  affected  by 
osteo-arthritis ;  and  there  is  also 
a  pecuUar  gouging  out  of  the 
articular  cartilage  in  many  places, 
resulting  in  crescentic  or  circular 
cavities  in  it,  some  of  which  pene- 
trate its  whole  depth  and  involve 
the  subjacent  bone.    The  latter 

IS  rarefied  at  such  points  and   — '  -^agc,  auu 

may  be  destroyed  to  a  depth  of    Ifone^'''"^""''  °^ 
a  quarter  of  an  inch  or  more  by 

a  chronic  osteitis  which  leaves  its  articular  surface  nitted 
and  deformed.    The  synovial  membrane  in  the  sp^im't 

2  G 


Disease  of  the  Humerus 
from  a  case  of  Congenital 
Syphilis,  showing  the  gouging 
of  the  articular  cartilage,  and 
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St.  Bartholomew's  Museum  is  most  extensively  altered, 
being  greatly  thickened,  and  presenting  over  its  entire 
surface  large  pendulous  fringes,  giving  it  a  shaggy  appear- 
ance, and  simulating  very  closely  the  fringed  membrane  of 
osteo-arthritis.  There  are  no  gummata  in  the  synovial 
membrane  and  it  does  not  adhere  to  the  neighbouring 

Fig.  107. 


Disease  of  Knee  from  a  case  of  Congenital  Syphilis,  show- 
ing the  fringed  synovial  membrane  and  the  gouging  of  the 
articular  cartilage  of  the  femur. 


cartilages  or  ligaments.  The  synovial  fluid  is  greatly 
increased  in  quantity.  In  the  case  to  which  allusion  has 
been  made  the  disease  was  very  chronic,  and  was  charac- 
terised by  swelling  of  the  joints  with  some  stiflFness  and  pain 
on  movement. 

ANCHVI.OSXS. 

The  term  anchylosis  is  commonly  employed  to  indicate  a 
condition  of  complete,  or  partial,  immobility  of  a  joint  due  to 
adhesions  between  different  portions  of  the  articular  surfaces. 

In  all  cases  anchylosis  is  the  result  of  pre  existing 
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iflammation,  and  the  extent,  position,  and  density  of  the 
adhesions  depend  upon  the  tissues  which  have  been  in- 
volved in  the  inflammation,  on  the  amount  of  destruction 
which  the  tissues  tliemselves  have  undergone,  and  on  the 
nature  of  the  inflammatory  process.  Where  the  inflamma- 
tion has  been  acute,  and  has  progressed  to  the  formation  of 
pus  in  large  quantities,  as  in  acute  suppurative  arthritis, 
the  anchylosis  is  liable  to  be  very 
firm  and  bony,  whilst  in  cases 
of  simple  chronic  synovitis  there 
is  usually  no  attempt  at  the  for- 
mation of  any  adhesions.  In 
tubercular  disease,  where  there  is 
little  tendency  to  repair,  anchy- 
losis is  liable  to  be  not  very  firm, 
whilst  in  osteo-arthritis  anchylosis 
never  results  except  in  the  spinal 
joints. 

In  those  cases  where  the 
inflammatory  processes  have  in- 
volved the  synovial  membrane, 
the  ligaments,  and  the  cartilages 
only,  the  adhesions  are  com- 
posed of  fibrous  tissue ;  but  where 
the  bones  have  been  affected,  and 
especially  when  there  has  been 
suppuration,  bony  anchylosis  or 
osseous  union  of  two  granulating 
surfaces  is  common. 

Adhesions  may  be  formed  in  the  following  ways  :— 

(1)  If  two  layers  of  synovial  membrane  in  a  state  of 
inflammation  are  kept  in  constant  apposition,  their  surfaces 
may  become  united  by  fibrous  tissue,  just  as  may  the  opposed 

urfaces  of  the  pleurae.  Thus,  in  the  knee-joint,  it  is 
common  to  find  the  anterior  and  posterior  surfaces  of  the 
synovial  pouch  beneath  the  quadriceps  tendon  adherent,  and 
the  pouch  in  many  cases  obliterated. 

(2)  Two  opposed  surfaces  of  ulcerating  cartilage  may  be 


An  Anchylosed  Knee-joint. 
The  patella  is  fixed  to  the 
femur  by  boue,  but  the  rest  of 
the  anchylosis  is  by  fibrous 
tissue.  The  tibia  has  been 
dislocated  backwards  to  a 
considerable  extent. 
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Fig.  109. 


united  by  the  development  of  fibrous  tissue  between  them — 
e.g.,  the  patella  may  be  fixed  to  the  extei'nal  condyle  of 
the  femur. 

(3)  Inflammatory  exudation  into  the  ligaments  may  become 
developed  into  fibrous  tissue,  and  the  latter  by  its  subse- 
quent contraction,  may  interfere  with  the  proper  move- 
ments of  the  articulation.  Thus,  in  disease  of  the  knee, 
when  the  joint  has  long  been  kept  in  a  state  of  flexion, 
the  posterior  ligament  of  Winslow  may  be  found  perma- 
nently thickened  and  con- 
tracted, and  may  frustrate  all 
attempts  at  complete  exten- 
sion. 

(4)  Two  opposed  osseous 
surfaces  in  a  state  of  inflam- 
mation may  join  to  one  another 
by  bone  in  the  same  manner 
as  the  ends  of  a  bone  unite 
after  a  fracture.  Sometimes 
this  union  is  so  complete  that 
the  two  bones  are  welded 
together  in  such  a  manner  that 
their  line  of  junction  cannot 
be  distinguished.  To  such  a 
condition  the  name  of  "  synos- 
tosis "  has  been  applied. 

In  addition  to  these  varie- 
ties of  anchylosis,  it  must  be 
remembered  that  spurious  an- 
chylosis, or  fixation  of  a  joint  by  changes  in  the  tissues 
outside  it,  is  of  common  occurrence.  This  may  be  brought 
about  in  various  ways. 

{a)  Where  a  joint  is  diseased,  the  muscles  which  regu- 
late its  movements  cause  partial  or  complete  immobility  by 
tonic  reflex  contraction,  and  thus  prevent  the  patient  from 
suflfering  the  pain  which  would  result  from  friction  between 
the  articular  surfaces. 


Hip-joint  showing  Complete 
Bony  Anchylosis. 
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(6)  Inflammatory  exudation  around  a  joint  may  cause 
thickening  and  adhesion  of  the  peri-articular  tissues,  such 
as  the  tendons,  muscles,  or  fascia;. 

(c)  In  cases  where  a  joint  has  been  long  maintained  in  a 
bent  position,  the  soft  tissues  on  the  side  of  flexion  accommo- 
date themselves  to  the  altered  position  of  the  bones,  and 
finally  become  too  short  to  allow  of  complete  extension. 
This  condition  may  often  be  seen  in  cases  of  long-standing 
disease  of  the  knee-joint,  and  is  liable  to  cause  much  diflS.- 
culty  in  cases  of  excision. 


CHAPTER  XLIII. 


DISEASES   OF  THE  PENIS  AND 
SCROTUM. 

ECTOPIA  VESICA  AN'D  EFZSPABXAS. 

Ectopia  vesica:,  or  extroversion  of  the  bladder,  consists  of 
a  deficiency  of  the  anterior  vesical  wall  and  of  the  corre- 
sponding part  of  the  abdominal  parietes,  and  results  from 
failure  in  closure  of  the  lower  part  of  the  f cetal  body-cavity. 

In  such  cases,  the  bladder,  being  incomplete  in  front, 
fails  to  act  as  a  reservoir,  and  the  urine  escapes  as  rapidly 
as  it  passes  from  the  ureters.  The  posterior  vesical  wall  is 
thrust  forward,  just  above  the  pubes,  by  the  pressure  of 
the  abdominal  viscera,  and  presents  a  mucous  surface, 
which  is  often  swollen  and  inflamed,  either  on  a  level  with 
the  surrounding  skin  or  else  protruding  in  front  of  it.  On 
this  surface  the  orifices  of  the  ureters  may  be  seen,  the 
urine  being  passed  from  them  at  short  intervals  in  minute 
jets.  The  urethral  orifice  is  always  ^imperfect,  and  the 
penis  itself  is  small  and  in  a  condition  of  "  epispadias," 
the  corpora  cavernosa  being  cleft  and  the  roof  of  the 
urethra  undeveloped,  so  that  the  urine  flows  along  a 
shallow  groove  instead  of  through  a  mucous  canal.  The 
pubic  bones  are  usually  separated  in  the  middle  line  by  a 
considerable  interval,  the  recti  muscles  consequently 
diverging  to  reach  their  attachments.  The  testes  are  com- 
monly retained,  and  inguinal  hernife  are  of  frequent 
occurrence.  The  deficiency  in  the  abdominal  wall  extends 
as  high  as  the  umbilicus. 
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HYPOSPADIAS. 

Hypospadias  is  the  term  applied  to  a  cleft  condition  of 
the  floor  of  the  urethra,  which  then  forms  a  groove  instead 
of  a  canal  on  the  under  surface  of  the  penis.  It  results  from 
imperfect  fusion  of  the  two  sides  of  the  uro-genital  aperture, 
which  in  early  foetal  life  forms  an  antero-posterior  slit  or 
fissure  at  the  lowest  part  of  the  abdomen. 

In  the  female,  this  fissure  does  not  close,  and,  while  its 
two  lateral  boundaries  form  the  labia,  the  clitoris  is 
developed  at  its  anterior  commissure.  In  the  male,  the 
two  halves  normally  unite,  forming  the  scrotum  beloWj  and 
closing  in  the  floor  of  the  urethra  anteriorly. 

In  slight  forms  of  hypospadias,  the  glans  and  prepuce 
alone  are  cleft.  In  more  severe  cases  the  urethra  is  opened 
i;p  as  far  back  as  the  scrotum,  whilst  in  complete  hypos- 
padias the  fissure  extends  as  far  back  as  the  membranous 
urethra,  the  scrotum  being  divided  in  the  middle  line.  In 
such  cases  as  these  the  cleft  scrotum,  with  its  contained 
testes,  closely  resembles  the  labia,  and  the  penis,  being 
very  imperfectly  developed,  aids  the  delusion.  It  is  by  no 
means  uncommon  for  male  children  with  this  deformity 
to  be  brought  up  as  females,  the  error  not  being  discovered 
until  the  period  of  puberty  approaches.  When  hypospadias 
is  slight,  it  causes  no  inconvenience,  but  in  those  cases 
where  the  whole  urethra  is  afiected  the  penis  during 
erection  is  curved  downwards,  and  connection  is  rendered 
impossible. 

PKZIMtOSXS. 

The  term  phimosis  is  employed  to  indicate  any  condition 
of  the  prepuce  which  prevents  its  retraction  over  the  glans 
penis.  In  the  great  majority  of  cases  phimosis  is  a  con- 
genital defect,  and  one  which,  often  gives  rise  to  trouble- 
some symptoms.  It  causes  retention  of  the  secretion  of 
the  sebaceous  glands  in  the  neighbourhood  of  the  corona 
glandis,  and  consequent  continued  irritation  from  the 
presence  of  the  retained  matter.    If  the  condition  is  not 
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relieved,  the  under  surface  of  the  prepuce  is  liable  to 
become  adherent  to  the  glans.  Vesical  irritability,  with 
frequent  micturition,  straining,  hernise,  prolapse  of  the 
rectum,  and  noctural  incontinence  of  urine  are  amongst  the 
most  frequent  troubles  which  arise  from  this  afFection. 

Phimosis  may  also  result  from  inflammatory  swelling  in 
connection  with  gonorrhoea  or  venereal  sores,  but  is  then 
usually  transient.  In  some  cases,  however,  the  contraction 
of  a  cicatrix  causes  permanent  narrowing  of  the  preputial 
orifice,  and  in  old  men  the  same  condition  is  liable  to 
supervene  upon  the  cracks  and  fissures  which  are  not  in- 
frequently met  with  on  the  prepuce. 

PARAPHZIMCOSXS. 

Paraphimosis  results  from  retraction  of  a  tight  prepuce 
behind  the  corona  glandis,  where  it  remains  fixed.  Para- 
phimosis may  occur  in  connection  with  a  congenitally  tight 
preputial  orifice,  but  it  more  often  follows  upon  retraction 
of  an  inflamed  prepuce  in  a  case  of  gonorrhoea.  In  con- 
sequence of  the  constriction  of  the  glans  by  the  tight 
preputial  orifice,  it  becomes  congested,  whilst  at  the  same 
time  the  constriction  also  tightens  and  the  prepuce  becomes 
swollen  and  cedematous.  If  the  condition  be  not  relieved, 
the  tight  preputial  orifice  usually  ulcerates  or  sloughs  in 
some  part  of  its  circumference,  but  the  glans  penis  itself 
hardly  ever  becomes  gangrenous. 

EPZTKX:i>ZOIVIA    OF   THE  FEIfXS. 

Epithelioma  of  the  penis,  as  of  other  parts,  occurs  chiefly 
in  old  men.  It  almost  invariably  commences  on  the  pre- 
puce or  the  glans,  and  is  very  rarely  seen  as  a  primary 
aff"ection  of  the  body  of  the  penis.  Phimosis,  or  cracks  and 
fissures  of  the  prepuce,  are  generally  beUeved  to  act  as  pre- 
disposing causes. 

Commencing  as  a  warty  growth,  the  increase  of  the 
epithelioma  is  generally  rapid.  Its  surface  soon  ulcerates, 
and  the  deeper  tissues  become  at  an  early  stage  infiltrated 
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and  indurated.  If  left  alone,  it  extends  along  the  corpora 
cavernosa  and  the  corpus  spongiosum  to  the  perineum,  and 
subsequently  to  the  neck  of  the  bladder.  Obstruction  to 
the  outflow  of  urine,  with  severe  cystitis,  supervenes,  and 
life  is  often  terminated  by  kidney  disease  resulting  from 
the  foul  and  unhealty  state  of  the  bladder.  The  inguinal 
glands  are  eai'ly  enlarged  by  formations  in  them  of  second- 
ary growths,  and  in  many  cases  similar  disease  extends  to 
the  deeper  lymphatic  glands  along  the  iliac  vessels  and  in 
the  lumbar  regions.  Deposits  may  also  form  in  the  viscera, 
but  are  not  of  common  occurrence. 

Innocent  tumours  of  the  penis  are  rare,  and  do  not 
require  special  mention.  Venereal  warts  are  treated  of  in 
the  chapter  on  Gonorrhoea. 


chx»ii7x:v-swx:z:p's  cam-cer — £pzthei.ioivxa 
of  the  scrotuimc. 

The  occurrence  of  epithelioma  of  the  scrotum  is  un- 
doubtedly caused  by  the  habitual  presence  of  soot  in  its 
rugse,  and  it  may  be  mentioned  that,  in  sweeps,  epitheliomata 
appear  specially  liable  to  develop  on  other  parts  of  the 
body.  It  is  commonly  stated,  and  believed,  that  epithe- 
lioma of  the  scrotum  is  becoming  less  common,  but  it  is 
doubtful  whether  this  is  really  the  case. 

The  disease  commonly  commences  as  a  wart,  which,  after 
a  time,  ulcerates  and  extends,  as  do  epitheliomata  in  other 
parts.  Even  when  apparently  a  simple  wart,  the  disease  is 
really  of  a  malignant  nature,  and  I  have  had  opportunities 
of  verifying  this  statement  by  microscoipcal  examination  of 
growths  no  larger  than  a  split  pea.  If  untreated ,  the  growth 
extends  to  the  perineum  and  penis,  in  much  the  same 
manner  as  when  epithelioma  commences  in  the  latter  organ. 
The  inguinal  glands  are  also  early  occupied  by  secondary 
growths  which  may  also  become  disseminated  in  the  viscera. 

Innocent  tumours  of  the  scrotum  are  comparatively  rare, 
and  of  no  special  importance.  The  most  common  of  them  is  the 
soft  fibroma,  which  occasionally  attains  a  considerable  size. 
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CONORRKCEA  AND  STRICTURE. 

GOTTORRHOSA. 

GoNORRHCEA  is  a  specific  inflammation  of  the  urethra  and 
contiguous  parts,  and  is  always  transmitted  by  contagion. 
A  micrococcus,  to  which  the  name  of  gonococcus  has  been 
given,  has  been  found  to  be  constantly  present  in  all  cases 
of  gonorrhoea ;  the  oi-ganism  in  question  occurs  typically  in 
pairs  or  in  fours  and  differ  from  similar  cocci  in  refusing  to 
stain  by  Gram's  method.  Before  entering  into  a  description 
of  gonorrhoea,  however,  it  may  be  pointed  out  that  all  forms 
of  urethritis  are  certainly  not  of  gonorrhceal  origin,  many 
of  them  being  due  to  infection  by  irritating  secretions  from 
the  vagina  or  uterus,  or  to  the  passage  of  instruments.  In 
other  cases  the  presence  of  uric  acid  crystals  in  the  urine 
may  cause  urethritis,  and  in  gouty  subjects  this  may  be 
accompanied  by  a  profuse  purulent  discharge. 

In  gonorrhoea  the  inflammation,  originated  by  the  appH- 
cation  of  gonorrhceal  pus  to  the  glans  penis  and  orifice  of 
the  urethra,  often  extends  along  the  whole  length  of  that 
passage,  though  it  is  usually  most  intense  in  the  fossa 
navicularis.  The  mucous  membrane  is  swollen  and  intensely 
injected,  and  a  secretion,  at  first  of  mucus  and  serum,  but 
very  soon  of  pus,  is  rapidly  established.  The  amount  of 
pus  discharged  is  usually  very  great,  and  in  some  cases  the 
distended  capillaries  give  way  and  allow  a  discharge  of 
blood.  After  lasting  for  a  week  or  more,  the  acute 
inflammation  slowly  subsides,  the  discharge  becomes  less 
abundant  and  less  purulent,  and,  after  persisting  as  a 
watery  exudation  for  a  variable  time,  finally  entirely  ceases. 
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During  the  height  of  the  attack,  the  corpus  spongiosum 
is  itself  infiltrated  with  plastic  elfusion,  and  the  whole  penis 
is  swollen  and  tender.  There  is  usually  much  pain,  and 
increased  frequency  of  micturition,  often  accompanied  by  a 
good  deal  of  fever.  The  swelling  of  the  urethral  mucous 
membrane  frequently  causes  some  difficulty  of  micturition, 
and  occasionally  induces   complete   retention   of  urine. 


Fig.  1 10. 
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(i)  Gonococci.     (2)  Gonococci  in  pus-cells.    (3)  Gonococci 
in  an  epithelial  cell.    From  Fliigge's  "  Hygiene." 

Painful  erections  of  the  penis,  or  "  chordee,"  are  an  almost 
constant  accompaniment  of  the  acute  stage,  and  are 
characterised  by  distortion  of  the  organ  so  that  it  forms  a 
curve,  with  the  concavity  downwards.  This  condition 
results  from  the  presence  of  plastic  exudation  in  the  corpus 
spongiosum,  and  a  consequent  interference  with  its  erectile 
tissue. 

COnZPI.ZCATZON-S   or  COIfORRHCEA. 

The  complications  of  gonorrhoea  are  so  numerous  that  it 
is  impossible  to  describe  all  of  them  at  length,  but  they  are 
of  sufficient  importance  to  require  some  mention. 

As  regards  the  penis  itself,  either  phimosis  or  paraphi- 
mosis may  arise,  as  already  described,  and  inflammation  of  the 
prepuce  (posthitis)  and  of  the  glans  penis  (balanitis)  are  of 
frequent  occurrence.  Inflammation  of  the  lymphatics  of 
the  penis,  and  localised  inflammatory  induration  of  the 
corpus  spongiosum  or  corpora  cavernosa.,  are  more  rare. 
Warty  growths  about  the  prepuce  and  glans  generally 
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result  from  want  of  cleanliness  in  cases  where  the  discharge 
has  lasted  a  long  time. 

Inflammation  of  the  lymphatic  glands  in  the  groin 
is  common,  and  is  very  liable  to  terminate  in  suppuration 
or  the  formation  of  a  "bubo."  The  pus  formed  in  the 
glands  under  these  circumstances  does  not  as  a  rule  contain 
gonococci,  and  the  ulcers  are  consequently  unhealthy  and 
little  prone  to  heal.  In  rare  cases  the  glands  in  the  iliac 
fossa  are  aflfected,  and  deep-seated  suppuration  ensues. 

Epididymitis  and  orchitis  are  amongst  the  most 
common  of  the  complications  of  gonorrhoea,  and  are  more 
prone  to  develop  in  the  second  or  third  week  than  at  an 
earlier  date.  They  probably  result  from  a  direct  extension  of 
the  inflammation  from  the  prostatic  urethra  to  the  ejacula- 
tory  ducts  and  the  vas  deferens,  but  are  considered  by  some 
authors  to  be  of  metastatic  origin.  In  many  cases  the 
onset  of  the  epididymitis  is  followed  by  a  diminution  of  the 
urethral  discharge,  and  its  subsidence  by  a  return  of  the 
urethritis.  For  further  detaUs  the  chapter  on  the  Testes 
may  be  consulted. 

Urethral  or  peri  urethral  abscess  is  to  be  placed 
among  the  rarer  complications  of  gonorrhoea.  It  may 
develop  along  any  part  of  the  corpus  spongiosum,  but  is  most 
common  in  the  perineum  and  close  to  the  urethral  orifice. 
Such  abscesses  are  supposed  to  result  from  suppuration 
around  one  of  the  lacunae  in  the  urethral  floor.  If  opened 
early,  they  do  not  usually  communicate  with  the  urethra, 
but,  if  left  alone,  they  are  liable  to  open  into  the  latter. 

Acute  and  chronic  prostatitis  are  fortunately  compara- 
tively infrequent.  They  are  more  fully  described  in  the 
chapter  on  the  Prostate. 

Cystitis  in  its  milder  form  is  not  uncommon,  whilst 
acute  cystitis,  though  rare,  is  a  most  serious  and  dangerous 
complication.  Exceptional  cases  have  been  recorded  of 
extension  of  inflammation  along  the  ureters  to  the  kidneys, 
with  consequent  pyelitis  and  nephritis. 

Gonorrhoeal  ophthalmia  is  one  of  the  most  acute 
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and  serious  forms  of  inflammation  to  which  the  eye  is 
subject.  Commencing  in  the  conjunctiva,  the  inflammation 
rapidly  extends  to  the  cornea  and  sclerotic,  is  accompanied 
by  much  purulent  discharge,  and  is  liable  to  terminate  in 
sloughing  or  ulceration  of  the  cornea,  and  consequent  destruc- 
tion of  the  entire  globe.  It  is  most  pi-obable  that  gonorrhoeal 
ophthalmia  and  many  cases  of  "  ophthalmia  neonatorum  " 
are  always  the  result  of  contagion  by  gonorrhoeal  pus,  and 
it  is  evident  that  the  other  eye  is  very  prone  to  be  impli- 
cated by  inoculation  with  the  discharge  of  its  fellow. 

Gonorrhoeal  sclerotitis  is  usually  associated  with  gonor- 
rhceal  rheumatism,  and,  beyond  being  exceedingly  mtractable 
and  chronic,  does  not  differ  from  sclerotitis  arising  from 
other  causes. 

Gonorrhoeal  rheumatism  has  already  been  dealt  with  in  a 
previous  chapter. 

Gonorrhoea  in  women  is  rather  an  inflammation  of 
the  vagina  than  of  the  urethra,  although  the  latter  is  also 
frequently  implicated.  Its  complications  are  much  the 
same  as  in  the  male,  but  differences  arise,  of  course,  in 
connection  with  the  different  parts  involved. 

Inflammatory  oedema  of  the  vulva  is  sometimes  very 
marked,  and  the  swelling  great.  Vulvar  abscesses  are  also 
common.  In  rare  cases  the  cavity  of  the  uterus  is 
involved  in  the  inflammation,  which  may  also  extend  to  the 
Fallopian  tubes.  Ovaritis  is  probably  more  common  than 
is  generally  supposed,  and  peritonitis  occasionally  results 
from  extension  of  inflammation  of  the  ovaries  or  the  tubes. 
Chronic  suppuration  of  the  tubes,  with  distension  by  pus, 
or  "  pyosalpinx,"  and  consequent  formation  of  adhesions  to 
surrounding  parts,  is  usually  considered  to  result  from 
gonorrhoea  more  frequently  than  from  any  other  cause. 

STRICTURE   OF   THE  URETHRA.. 

Stricture  of  the  urethra,  or  narrowing  of  its  calibre,  is 
commonly  described  as  of  three  varieties— ( i )  congestive; 
(2)  spasmodic ;  (3)  organic.    In  the  present  chapter,  it  is 
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Fig.  III. 


to  the  last  of  these  varieties  alone — the  organic — that  the 
term  will  be  applied.  Congestive  stricture  is  but  another 
name  for  inflammatory  swelling  of  the  mucous  membrane, 
such  as  has  already  been  described  as  occasionally  causing 
retention  of  urine  in  gonorrhoea.  Spasmodic  stricture  does 
not  exist  jser  se,  though  spasm  may  complicate  either  an 
organic  stricture  or  any  irritated  or  inflammatory  condition 
of  the  bladder  or  urethra. 

Organic  stricture  is  a  narrow- 
ing of  the  urethra  by  the  formation 
of  fi.brous  tissue,  and  results  almost 
invariably  from  gonorrhoea,  chancre, 
or  injury.  It  has  already  been  said 
that,  after  the  acute  inflammatory 
stage  of  gonorrhoea  has  subsided,  a 
chronic  urethritis,  or  "  gleet,"  is  apt 
to  persist  for  some  time.  It  is  to 
this  chronic  inflammation  of  the 
urethra,  rather  than  to  the  acute 
urethritis,  that  the  organic  stricture 
is  to  be  attributed.  All  chronic  in- 
flammations are  more  Liable  to  cause 
the  formation  of  fibrous  tissue,  and 
consequent  induration  and  thicken- 
ing, than  are  acute  attacks,  and 
thus  the  urethra  is  narrowed  by 
the  contraction  of  scar-tissue  formed 
in  its  walls. 

In  cases  of  laceration,  also,  the 
torn  urethra  is  mended  by  a  scar  of  fibrous  tissue,  and 
this,  like  all  other  scars,  tends  to  contract,  and  thus  to 
narrow  the  tube.  These  strictures,  which  are  named  trau- 
matic, ai-e  almost  always  situated  in  the  bulbous  or 
membranous  urethra,  and  are  often  very  tight  and  not 

easily  dilatable. 

Strictures  resulting  from  gonorrhoea  may  affect  almost 
any  part  of  the  urethra.    Those  seen  in  museums  ai-e  most 


A  Urethra  laid  open 
showing  a  stiicture  about 
two  inches  from  the 
meatus. 
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common  in  the  membranous  and  bulbous  portions,  but  the 
less  severe  varieties,  which  do  not  so  often  find  their  way 
into  museums,  are  at  least  as  common,  if  not  more 
common,  in  the  penile  urethra.  Strictures  at  the  meatus 
sometimes  result  from  another  cause,  nam  ely,  the  contraction 
of  scars  after  the  healing  of  venereal  sores.  The  prostatic 
urethra  is  never  the  seat  of  stricture. 

Strictures  are  sometimes  classified  according  to  the 
amount  and  arrangement  of  the  fibrous  tissue  of  which 
they  are  composed.  Thus,  when  the  latter  forms  a  narrow 
ring  round  the  canal,  the  stricture  is  called  anniilar  ;  when 
it  surrounds  the  tube  for  a  greater  portion  of  its  length, 
tubular ;  and  when  bands  of  fibres  pass  across  the  lumen 
of  the  tube  from  one  wall  to  another,  the  term  bridle 
stricture  is  employed.  A  strictui-e  is  generally  narrower 
and  less  dilatable  the  greater  the  amount  of  its  fibrous 
tissue,  and  to  those  strictures  in  which  the  urethra  is 
buried  in  a  mass  of  cicatricial  tissue  the  term  "cartilaginous" 
is  applied,  on  account  of  their  great  density  and  hardness. 

With  regard  to  the  position  of  a  stricture,  it  may  be 
said  that  the  nearer  it  is  to  the  meatus  the  less  capable  is 
it  of  dilatation,  and  strictures  of  the  meatus  itself  often 
yield  only  to  cutting. 

EFFECTS   OF  STRICTURE. 

The  efiects  of  stricture  on  the  urinary  organs  are  many 
and  serious.  They  are  usually  in  proportion  to  the  amount  of 
obstruction  to  the  passage  of  urine,  and  may  be  to  a  great 
extent  prevented  by  proper  treatment.  Many  sUght  stric- 
tures are  never  followed  by  any  serious  complications. 

The  urethra  behind  the  stricture  is  in  some  cases 
thickened,  for  its  muscular  coat  hypertrophies  in  order  to 
overcome  the  obstruction.  More  often  the  tube  is  dilated 
by  the  backward  pressure  of  the  urine,  and  is  sometimes 
much  pouched. 

The  mucous  membrane  is  often  in  a  state  of  chronic 
inflammation,  and  is  not  infrequently  ulcerated  and  ragged, 
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the  lacunae  being  enlarged  and  forming  little  pockets  in 
which  urine  and  inflammatory  exudation  collect.  In  bad 
cases  the  inflammation  extends  to  the  tissues  around  the 
urethra,  and  results  in  the  formation  of  pus  in  this 
situation.  In  other  cases  ulceration  completely  penetrates 
the  urethral  walls,  and  a  peri-urethral  abscess  is  formed. 
This  abscess  in  time  makes  its  way  to  the  surface,  and 
bursts,  thus  establishing  a  communication  with  the  exterior, 
and  forming  a  urinary  fistula.  In  these  cases  extravasa- 
tion of  urine  is  prevented  by  the  plastic  effusion  into  the 
peri-urethral  tissues,  but  if  the  thinned  and  ragged  urethra 
yields  suddenly  during  the  act  of  micturition,  or  if  the  walls 
of  the  abscess  are  thin  and  tear,  then  extravasation  of  urine 
results,  the  urine  being  propelled  through  the  rent  in  the 
urethral  walls,  with  all  the  force  of  an  hypertrophied 
bladder,  into  the  cellular  tissue. 

The  urethra  almost  always  gives  way  in  the  membranous 
or  bulbous  portions,  and  the  urine,  guided  by  the  attach- 
ments of  the  fasciae,  infiltrates  the  scrotum,  penis,  and 
abdominal  walls,  causing  sloughing  of  the  cellular  tissue 
wherever  it  extends.  In  bad  cases  lai'ge  portions  of  the 
urethra  itself  may  slough. 

Retention  of  urine  does  not  result  from  obliteration 
of  the  urethra,  but  is  always  brought  about  by  some  com- 
plication. 

It  has  already  been  said  that  the  mucous  membrane  in 
the  neighbourhood  of  the  stricture  is  often  inflamed,  and 
it  is  easy  to  understand  that  anything  which  causes  an 
increase  of  this  condition — i.e.,  anything  which  excites  active 
congestion,  may  induce  such  an  amount  of  swelUng  as  to 
temporarily  block  up  the  already  obstructed  tube.  In 
addition  to  this,  spasm  of  the  muscles  at  the  neck  of  the 
bladder  or  of  the  urethra  itself,  may  result  from  the 
congestion,  or  from  an  acid  state  of  the  urine.  Again, 
where  there  is  any  peri-urethral  inflammation  or  collection 
of  pus,  the  pressure  of  the  inflammatory  products  may 
obstruct  the  flow  of  urine.    It  will  thus  be  seen  that  the 
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Fig.  112. 


final  cause  of  retention  is  almost  always  some  local  spasm, 

congestion,  or  inflammation,  and  a  knowledge  of  this  is  the 

true  key  to  all  efficient  treatment.    Such  conditions  are 

usually  transient,  and,  when  they 

have  subsided,  the  urine  is  often 

again  voided  voluntarily,  and  in- 
struments which  could  not  pre- 
viously  be   passed   are  readily 

introduced. 

However  long  urine  is  retained 

the  bladder  hardly  ever  gives  way. 

In  cases  of  stricture,  this  viscus 

is  usually  hypertrophied,  and  by 

its  involuntary  contractions  not 

only  causes  the  patient  much  pain, 

but  also  over-distends  the  urethra 

behind  the  stricture.    It  is  in 

consequence  of  these  conditions 

that  in  bad  cases  of  retention  the 

urethra  bursts,  and  the  urine  is 

extravasated. 

The  bladder  in  all  long- 
standing cases  of  stricture  be- 
comes hypertrophied — a  condition 
which  results  from  the  increased 
force  required  to  expel  the  urine. 
The  muscular  coat  of  the  bladder 
is  normally  arranged  in  inter- 
lacing bundles  or  fasciculi,  and  as 
th  ese  becomes  greatly  increased 
in  size  in  all  cases  of  hypertrophy, 
and  are  seen  as  prominent  bands  beneath  the  mucous 
membrane,  the  term  "  fasiculated  "  is  often  applied  to 
such  bladders.  On  account  of  this  arrangement  of  the 
muscular  coat,  the  mucous  membrane  between  the  different 
fasciculi  is  insufficiently  supported,  and  when  the  bladder 
contracts  and  the  tension  of  the  fluid  in  it  is  raised,  the 

2  D 


A  Penis  with  a  Stricture  of 
the  Urethra  in  the  Membran- 
ous Portion.  The  bladder 
walls  are  greatly  hypertro- 
phied. 
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mucous  coat  tends  to  yield,  and  to  protrude  between  the 
bundles  of  muscular  fibres.  Such  a  protrusion  is  called  a 
"sacculus,''  and  a  bladder  so  affected  is  said  to  be 
"  sacculated."  Sacculi  vary  much  in  size,  and  are  some- 
times suiJiciently  capacious  to  hold  as  much  as  a  pint  of 
urine.  However  large  they  may  be,  their  orifice  of  com- 
munication with  the  bladder  is  always  small.  They  are 
liable  to  cause  much  trouble,  for,  having  no  muscular  wall, 
they  are  unable  to  empty  their  contents  satisfactorily,  and 
urine  remaining  in  them  is  liable  to  decompose  and  so  to 
keep  up  cystitis.  In  other  cases  the  sacculi  contract  adhe- 
sions to  the  intestines  and  other  neighbouring  structures, 
and  inflammation  spreading  from  them  may  be  the  cause 
of  peritonitis. 

The  thickened  bladder  is  often  the  seat  of  cystitis,  and 
where  this  has  been  of  long  standing  the  mucous  membrane 
is  much  pigmented,  and  of  a  dull  slate  colour.  Ulceration 
is  not  common.  The  dilatation  of  the  ureters  and  disease 
of  the  kidneys,  which  may  follow  on  stricture,  are  described 
in  the  following  chapter. 


CHAPTER  XLV. 


SURGZCAI.  DISEASES  OF  THE 
K.IDNEV. 

SURCZCA.I.  KISITEY— PVX:i.O-M-EFHRZTZS. 

The  term  surgical  kidney  has  long  been  applied  to  those 
cases  in  which  the  renal  organs  become  diseased  as  a  result 
of  some  obstruction  to  the  outflow  of  urine  from  the 
bladder,  but  precisely  similar  pathological  conditions  may 
result  in  a  single  kidney  from  any  mechanical  blocking  of 
its  ureter.  The  name  is  a  bad  one,  for  it  seems  to  indicate 
that  such  kidneys  result  from  surgical  interference,  whereas 
the  reverse  is  the  case ;  they  result  from  want  of  proper 
surgical  treatment.  Pyelo-nephritis  has  of  late  been 
suggested  as  an  alternative  name,  but  is  itself  not  alto- 
gether free  from  objection. 

Causes. — The  diseases  of  the  urethra  and  bladder  which ' 
cause  surgical  kidney  act  in  more  ways  than  one.    First  it 
may  be  said  that  any  persistent  irritation  of  these  parts  is 

liable  to  cause  reflexly  chronic  hypersemia  of  the  kidneys  

a  condition  which,  when  prolonged,  results  in  cell  exudation 
and  the  formation  of  fibrous  tissue  between  the  tubules, 
and  thus  causes  "  interstitial  nephritis."  Second,  anything 
which  obstructs  the  outflow  of  urine  from  the  bladder  tends 
to  obstruct  the  flow  of  urine  from  the  ureters  into  the 
bladder.  At  first  sight  this  does  not  appear  quite  clear 
for  the  cavities  of  the  ureters  are  not  directly  continuous 
pwith  that  of  the  bladder,  their  orifices  being  valvular  and 
Ijnever  becoming  dilated.     Why,  then,  should  they  have 


420 


CAUSES  OF  SURGICAL  KIDNEYS. 


difficulty  in  emptying  their  contents  ?  The  answer  is  two- 
fold. First,  obstruction  to  the  exit  of  urine  causes  hyper- 
trophy and  induration  of  the  bladder-walls,  and,  as  the 
ureters  pass  obliquely  through  the  thickened  tissues,  they 


Fig.  113. 


A  Kidney  and  Ureter.  The  pelvis  and  calices  are  dilated 
and  the  renal  tissue  has  been  in  great  part  absorbed.  The 
ureter  also  is  much  distended.  (From  a  patient  who  died 
with  a  large  calculus  in  his  bladder. ) 

are  thus  subiected  to  compression.  Second,  if  the  bladder 
is  frequently  over-distended,  the  tension  within  it  is  at  such 
times  so  greatly  raised  that  it  is  difficult  for  more  urine  to 
I  find  an  entrance.  In  both  these  ways  the  urine  is  retained 
I  under  pressure  in  the  ureters,  and  these  tubes  become  first 
hypertrophied  and  afterwards  distended.    But  the  ureters 
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are  directly  continuous  witii  the  pelves  and  calices  of  the 
kidneys,  and  thus  these  also  are  distended  by  the  retained 
urine.  This  distension  of  the  renal  cavities  causes  chronic 
irritation  of  the  kidneys,  and  so  interstitial  nephritis,  as 
well  as  absorption  of  the  glandular  tissue  itself.  It  is  a 
rule  of  pathology  that  constant  pressure  induces  atrophy, 
and  the  pressure  of  the  retained  urine  causes  atrophy  or 
absorption  of  the  pyramids,  whilst  it  simultaneously  distends 
the  pelvis  and  calices,  and  in  time  reduces  the  gland  to  a 
collection  of  cysts  bounded  only  by  the  distended  capsule 
and  by  thin  septa  of  renal  tissue. 

Morbid  appearances. — Examination  of  the  kidneys 
and  their  ureters  in  these  cases  shows  a  variety  of  con- 
ditions, for  whereas,  in  some,  inflammatory  changes  with 
induration  and  contraction  prevail,  in  others  the  effects  of 
distension  are  most  marked. 

Thus,  the  ureters  are  thickened  both  by  an  increase  of 
their  muscular  coat  and  by  the  formation  of  fibrous  tissue. 
They  may  be  distended  in  very  varying  degrees.  It  is 
common  to  find  them  as  large  as  a  crow-quill,  but  in  ex- 
aggerated cases  they  may  attain  the  size  of  the  oesophagus 
or  of  a  piece  of  small  intestine.  The  more  they  are  dilated, 
the  more  tortuous  and  pouched  do  they  become.  The 
longer  and  the  more  often  they  have  been  inflamed,  the 
darker  and  more  pigmented  does  their  mucous  lining 
appear. 

The  kidneys  are  generally  found  to  be  unusually  ad- 
herent to  the  fat  in  which  they  lie.  When  chronic  inter- 
stitial nephritis  has  been  more  marked  than  distension  of 
the  pelvis  and  calices,  the  glands  are  small;  when  the 
latter  condition  has  prevailed,  they  may  be  distended  to 
almost  any  size.  The  capsules  are  usually  adherent. 
Small  cysts,  the  size  of  peas,  are  found  in  the  cortex,  and 
result  from  the  dilatation  of  tubules  which  have  been 
obstructed  by  the  pressure  of  the  surrounding  fibrous 
tissue.  ^  On  section,  the  renal  tissue  is  found  to  be  tough 
and  resistant,  the  cortex  is  irregular  and  puckered,  and  the 
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renal  substance  itself  is  more  or  less  atrophied,  as  already 
explained. 

On  microscopical  examination  the  fibrous  stroma 
of  the  kidney  is  seen  to  be  increased  in  quantity,  the  renal 
tubules  being  separated  from  one  another  by  a  growth 
composed  of  small  cell  exudation  and  of  connective  tissue 
of  varying  density.  The  new  tissue  is  often  very  vascular, 
and  in  some  cases  the  walls  of  the  vessels  are  increased  in 

Fig.  114. 


Section  through  the  Cortical  Portion  of  a  .Surgical  Kidney. 
There  is  much  increase  of  connective  tissue,  and  the  remain- 
ing renal  tubules  are  undergoing  cystic  dilatation.  (Zeiss,  A.) 

thickness.  The  renal  epithelium  varies  much  in  different 
tubes  ;  in  some  it  is  natural,  in  others  granular  or  fatty, 
whilst  some  tubules  are  denuded  of  their  epithelial  lining. 
Distension  of  the  tubules  is  common,  and  definite  cysts  are 
often  formed  in  the  cortex. 

ACUTE  SUPPURATIVE  NEPHRITIS. 

A  kidney  in  such  a  condition  as  that  above  described  is 
liable  to  become  at  any  time  the  seat  of  acute  inflammation 
and  suppuration,  and  to  pass  into  a  state  of  "acute  sup- 
purative nephritis."    Suppurative  nephritis  usually  results 
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from  an  extension  of  inflammation  from  the  bladder,  and 
is  often  induced  by  an  attack  of  retention  of  urine,  by- 
frequent  or  forcible  catheterisation,  and  by  operations  on 
the  urethra  or  bladder.  The  fact  is,  that  the  kidneys  in 
such  cases  are  in  such  a  precarious  state  that  a  mere  trifle 
may  throw  them  ofl"  their  balance,  and  exposure  to  cold  or 
wet,  such  as  might  in  normal  circumstances  induce  a  slight 
congestion,  will  in  these  cases  bring  on  an  acute  nephritis. 
It  is  for  this  reason  that  surgeons  are  so  careful  about 
operating  on  patients  in  whom  these  conditions  are  sus- 
pected, for  the  most  trifling  operation,  especially  on  the 
urinary  organs,  may  induce  suppuration  in  the  kidneys, 
and  complete  suppression  of  urine.  If  a  post-mortem  ex- 
amination be  made  after  death  from  such  a  cause,  the 
following  conditions  will  usually  be  found  : — 

Morbid  appearances. — Both  kidneys  are  generally 
affected,  but  one  is  often  more  diseased  than  the  other. 
Each  is  larger  than  natural,  and  in  some  cases  is  three  or 
four  times  the  normal  size.  The  capsules  usually  peel  off 
easily,  having  become  loosened  by  exudation  beneath  them. 
The  surface  of  the  gland  is  mottled.  In  some  places  it  is 
dark  and  congested  :  in  others,  small  collections  of  pus  are 
seen  thinly  covered  by  renal  tissue.  A  section  liberates 
much  pus  mixed  with  urine,  which  usually  smells  badly. 
The  pelvis  and  calices  are  congested,  and  of  a  dark-purple 
or  slate  colour.  The  renal  tissue  is  very  soft  and  friable, 
and  parallel  with  the  renal  tubes  are  white  streaks  of  pus, 
which  often  lead  up  to  the  abscesses  in  the  cortex. 

Microscopical  examination  shows  a  general  infiltra- 
tion of  the  kidney  with  leucocytes.  These  are  in  places 
collected  into  masses,  and  represent  areas  in  which  the 
inflammation  has  progressed  to  the  formation  of  an  abscess. 
The  renal  epithelium  is  swollen,  and  the  tubes  are  often 
filled  with  cast-off  cells  and  leucocytes.  Here  and  there 
collections  of  red  blood-cells  are  found,  indicating  that  an 
over-distended  vessel  has  given  way,  and  its  contents  have 
escaped.    Micrococci  are  found  in  all  parts  of  the  section, 
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especially  in  the  neighbourhood  of  the  developing 
abscesses. 

The  pathology  of  acute  suppurative  nephritis  has  been 
much  discussed,  and  various  explanations  have  been  ad- 
vanced. It  appears  probable  that  in  most  cases  the  con- 
dition is  the  result  of  acute  inflammation  propagated  from 
the  bladder  to  the  pelvis  and  calices,  and  extending  thence 
to  the  renal  tissue  ;  but  in  some  the  inflammation  seems  to 
originate  in  the  renal  tissue  itself,  and  is  then  probably  the 
result  of  acute  congestion  occurring  in  an  organ  already 
in  a  state  of  chronic  inflammation. 


MOVABIiS   OR  FXiOATIXrC  XXDHTBY. 

Movable  or  floating  kidney  is  the  term  used  to  indicate 
an  undue  mobility  of  the  organ,  which  is  most  com- 
monly met  with  in  women  of  middle  age  who  have 
borne  children.  The  kidney  most  often  afiected  is  the 
right,  and  the  extent  of  its  mobility  differs  much  in 
different  cases.  Sometimes  it  can  only  be  moved  an 
inch  or  so  from  its  normal  situation,  whilst  in  exagge- 
rated cases  the  gland  can  be  made  to  travel  into  all  the 
regions  of  the  abdomen,  and  I  have  on  post-mortem  ex- 
amination found  a  kidney  so  freely  movable  that  I  could 
place  it  on  the  promontory  of  the  sacrum  and  pass  it 
across  the  spine.  In  such  cases  as  this  the  kidney  may 
be  found  surrounded  by  a  complete  peritoneal  fold  or 
"  mesonephron." 

The  causes  of  mobility  of  the  kidney  are  various.  It  is 
possible  that  the  condition  is  sometimes  of  congenital 
origin,  and  in  other  cases  there  is  a  distinct  histoi-y  of 
injury.  Frequently  the  mobility  is  first  noticed  after 
pregnancy,  and  is  then  attributed  to  the  sudden  alteration 
in  the  tension  of  the  abdominal  contents  which  ensues  upon 
parturition,  as  well  as  to  the  very  flaccid  condition  of  the 
abdominal  walls  which  occasionally  results.  In  some  cases 
J  it  is  probable  that  the  gland  may  be  displaced  by  tight 
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lacing,  and  in  others  the  mobility  apparently  results  from 
the  absorption  of  renal  fat  from  any  cause. 

Finally,  it  is  tolerably  clear  that  jittacks  of  hydro- 
nephrosis,  from  whatever  cause  arising,  may  produce  undue 
mobility,  for,  if  the  pelvis  be  greatly  distended  by  fluid  and 
then  collapses  as  the  irrine  escapes,  it  is  evident  that  by  this 
means  the  surrounding  fat  and  cellular  tissue  are  first 
displaced,  and  subsequently  become  lax  when  the  organ 
shrinks  within  them.  In  consequence  of  this,  movable 
kidney  is  often  associated  with  some  disease  of  the  uterus 
or  ovaries  which  causes  pressure  on  or  dragging  of  the 
ureter. 

But,  whilst  hydronephrosis  is  thus  an  occasional  cause  of 
floating  kidney,  in  many  cases  the  mobility  itself  results  in 
a  certain  amount  of  hydronephrosis.  The  mobility  of  the 
gland  is  very  liable  to  cause  a  bending  or  kinking  of  the 
ureter,  and,  as  a  result  of  this  obstruction  to  the  passage 
of  urine,  the  pelvis  and  calices  may  become  distended.  Not 
only,  however,  may  the  ureter  be  thus  interfered  with,  but 
it  is  also  probable  that  the  renal  vessels  may  become 
twisted  through  the  gland  rolling  over  and  causing  a  twist 
in  its  pedicle. 

In  many  cases  floating  kidneys  cause  no  symptoms 
whatever,  but  in  others  they  give  rise  to  a  sickening  pain 
when  they  change  their  position,  and  some  patients  are 
hable  to  sudden  attacks  of  severe  pain,  accompanied  by 
vomiting,,  which  are  perhaps  the  result  of  a  twist  in  either 
the  vessels  or  the  ureter,  or  in  both. 

TUMOURS   OP  THE  KIDWBY. 

The  new  growths  of  the  kidney  are  mostly  malignant, 
and  comprise  both  carcinomata  and  sarcomata.  Of  the 
former,  epithelioma  of  the  pelvis  is  the  most  common  form, 
and  usually  causes  profuse  hsematuria ;  encephaloid  cancers 
also  occur,  and  generally  originate  in  the  gland  tissue  itself. 

Sarcoma  of  the  kidney  is  of  comparatively  rare  occur- 
rence, and  may  be  met  with  at  all  ages.    The  tumours  are 
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generally  soft,  friable,  and  very  vascular.  They  attain  a 
considerable  size,  and  are  prone  to  affect  the  neighbouring 
glands  and  to  disseminate. 

The  malignant  tumours  of  the  kidney  which  occur  in 
infancy  and  childhood  have  a  structure  peculiar  to  them- 
selves, for  whilst  they  consist  to  some  extent  of  sarcomatous 
tissue,  they  are  composed  in  great  part  of  glandular  tissue. 
This  is  arranged  to  form  tubes  and  spherical  cavities,  or 
cysts,  which  are  lined  with  renal  epithelium,  and  are  im- 
bedded in  loose  fibrillated  tissue  rich  in  cells.  Occasionally, 
also,  there  is  an  admixture  of  striped  muscle  fibres  in 
small  quantities,  but  their  occurrence  is  rare.  In  a  con- 
siderable number  of  cases  these  tumours  are  separable 
from  the  surrounding  renal  tissue,  and  may  be  in  part  en- 
capsuled.  On  section  they  are  found  to  be  mainly  solid, 
but  some  of  the  cysts  are  often  large  enough  to  be  seen 
with  the  naked  eye.  They  are  very  malignant,  and  opera- 
tions are  but  rarely  successful  in  ultimately  saving  life. 

All  malignant  growths  of  the  kidney  may  form  swellings 
of  suflB.cient  size  to  be  felt  by  an  examination  of  the 
abdominal  wall,  though  in  some  instances  the  size  of  the 
swelling  is  rather  dependent  upon  secondary  hydronephrosis 
than  on  the  actual  bulk  of  the  new  growth.  Hgematuria 
is  the  most  prominent  symptom  of  all  malignant  tumours. 

The  most  common  innocent  growth  of  the  kidney  is  a 
cyst.  Simple  single  cysts  are  occasionally  met  with  in 
glands  which  are  otherwise  healthy ;  they  rarely  attain  a 
considerable  size,  but  sometimes  contain  as  much  as  half  a 
pint  of  fluid.  The  fluid  is  usually  quite  clear  and  watery, 
and  often  contains  no  urea.  The  cysts  are  apparently 
formed  in  connection  with  the  renal  tubules.  They  do  not 
usually  give  rise  to  any  symptoms. 

Congenital  cystic  degeneration  of  the  kidneys  is 
occasionally  seen  in  still-born  children,  and  yet  more  rarely 
in  those  who  survive  their  birth  for  a  few  years.  Virchow 
has  found  in  such  organs  an  atresia  or  closure  of  the 
straight  ducts  which  terminate  in  the  papillis,  and  suggests 
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that  the  occlusion  is  of  inflammatory  origin.  In  many 
cases,  however,  there  is  some  associated  malformation  of  the 
pelvis  of  the  kidney  or  of  the  bladder  or  ureter,  and  it 
does  not  seem  probable  that  the  disease  in  question  is 
inflammatory  in  its  nature;  it  would  rather  appear  to 
result  from  some  irregularity  in  the  development  of  the 
organ.  The  ureter  is  sometimes  occluded  at  its  junction 
with  the  renal  pelvis.  Such  kidneys  form  large  swellings, 
which  push  up  the  diaphragm  and  prevent  expansion  of 
the  lungs.  Their  pelves  and  calices  are  large,  and  their 
surfaces  are  thickly  studded  with  cysts  of  various  sizes. 

Multilocular  cystic  disease  and  general  cystic 
degeneration  are  names  used  to  indicate  a  form  of  renal 
disease  in  which  each  kidney  is  enormously  enlarged  and 
converted  into  a  series  of  cysts,  which  are  in  no  way  the 
result  of  obsti'uction  to  the  outflow  of  urine.  In  these 
cases  there  is  no  dilatation  of  the  pelvis  or  calices,  but  the 
whole  gland  is  converted  into  cysts,  some  as  large  as  a  pea 
or  a  nut,  and  others  of  much  greater  size. 

The  disease  appears  to  be  most  common  between  the 
ages  of  thirty  and  forty,  and  is  associated  with  a  low 
specific  gravity  of  the  urine  and  the  passage  of  a  little 
albumen.  Both  kidneys  are  almost  always  afiected,  though 
one  may  be  more  diseased  than  the  other.  They  may  form 
tumours  of  great  size,  and  may  weigh  several  pounds. 

Amongst  the  rarer  tumours  of  the  kidney  may  also  be 
mentioned  hydatid  cysts  and  fibrous  or  fatty  growths. 


CHAPTER  XLVI. 


DISEASES  OF  THE  BI.J&.DDER. 
CVSTXTXS. 

Cystitis,  or  inflammation  of  the  bladder,  is  chiefly  met 
with  as  a  complication  of  other  diseased  conditions  of  the 
genito-urinary  tract,  but  may  also  originate  from  exposure 
to  cold  and  wet,  or  during  the  course  of  one  of  the 
exanthemata. 

In  many  cases  it  results  from  an  extension  of  gonnorhoeal 
inflammation  from  the  urethra  or  prostate ;  in  others, 
from  retention  of  urine  in  patients  with  enlai-ged  prostate 
or  stricture  of  the  iirethra;  whilst  the  irritation  caused  by 
calculi,  the  passage  of  instruments,  the  presence  of  new 
growths,  and  an  irritating  condition  of  the  urine  account 
for  most  of  the  remaining  cases. 

In  its  more  acute  forms  cystitis  is  characterised  by  the 
appearances  common  to  the  inflammation  of  any  mucous 
surface,  namely,  redness  and  swelling.  These  changes  are 
accompanied  by  catarrh,  and  the  consequent  admixture  of 
the  urine  with  serum,  mucus,  and  epithelial  debris.  In  bad 
cases  the  inflammation  may  progress — ulceration  may 
ensue,  and  a  purulent  catarrh  be  established.  Occasionally, 
portions  of  the  mucous  lining  slough,  and  sometimes  false 
membranes  of  a  "  diphtheritic  "  character  are  formed. 

Chronic  cystitis  is  characterised  by  the  formation  of 
much  stringy  and  viscid  mucus,  and  by  alkalinity  of  the 
urine.  This  state  of  the  urine  results  from  the  action  of  a 
ferment  present  in  the  mucoid  secretion,  which  causes 
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decomposition  of  the  urea,  and  the  formation  of  carbonate 
of  ammonia.  The  alkaline  urine  in  its  turn  keeps  up  the 
cystitis,  and  thus  the  two  conditions  act  and  react  on  each 
other.  All  alkaline  urine  contains  micrococci  and  bacteria. 
It  is  a  well-recognised  fact  that  retention  of  urine  is  a  very 
common  cause  of  decomposition  of  that  fluid,  and  in  the 
opinion  of  some  surgeons  the  decomposition  always  results 
from  the  passage  of  instruments  and  the  conveyance  of 
"  septic  "  matter  to  the  interior  of  the  bladder.  That  this  is 
a  fertile  source  of  cystitis  and  alkaline  urine  cannot  be 
doubted,  but  it  is  certainly  not  correct  to  say  that  it  is  the 
invariable  or  even  the  common  cause.  Numerous  cases  of 
alkaHne  urine  come  under  notice  in  which  no  instrument 
has  been  passed,  and,  to  explain  these,  it  has  been  suggested 
that  mvicus  sticks  about  the  urethra,  and  that  the  growth 
of  organisms  and  decomposition  extend  along  it  from  the 
meatus  to  the  bladder.  This,  again,  may  be  true  of  some 
cases,  but  there  is  no  necessity  to  raise  any  such  difficulties 
or  supply  such  doubtful  explanations.  It  is  quite  certain 
that  micrococci  can,  and  do,  obtain  access  to  the  interior  of 
the  body  independently  of  any  wound  or  direct  means  of 
communication,  and  it  is  highly  probable  that  they  are 
incapable  of  doing  much  harm  except  when  in  contact  with 
unhealthy  tissues.  There  is  no  more  difficulty  in  explaining 
the  presence  of  micro-organisms  in  the  inflamed  bladder 
than  in  the  pus  of  an  acute  abscess. 

An  examination  of  the  bladder  of  a  patient  who  has 
died  with  chronic  cystitis  generally  reveals  a  contracted 
viscus  with  thickened  walls,  but  it  is  evident  that  the 
appearances  due  to  the  chronic  inflammation  will  often  be 
masked  by  pathological  changes  resulting  from  the  trouble 
which  has  itself  been  the  cause  of  the  cystitis — e.g.,  stricture, 
enlarged  prostate,  &c. 

The  mucous  membrane  is  swollen  and  thickened,  with 
prominent  veins  and  areas  of  congestion  and  submucous 
extravasation.  Its  colour  is  dark  grey,  with  patches  of 
purple  or  dusky  red.    Phosphatic  deposits  are  often  found 
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in  places,  and  occasionally  ulcers  may  be  seen  about  the 
trigone. 

The  urine  in  such  a  case  is  turbid  and  alkaline,  giving  a 
foul  ammoniacal  smell.  It  is  mixed  with  mucus,  pus, 
and  blood,  and,  on  standing,  deposits  crystals  of  triple 
phosphate. 

EITDEISIZC  HSMilTVRZA. 

The  endemic  hsematuria  of  South  Africa  and  of  Egypt  is 
now  known  to  be  due  to  the  presence  of  a  parasite,  the 


Fig.  115. 


Bladder  from  a  case  of  Bilharzia,  showing  the  thickened 
and  papillomatous  mucous  coat. 

Bilharzia  hsematobia.  The  Bilharzia  is  a  species  of  fluke 
in  which  the  sexes  are  distinct.  The  male  worm  is  flattened, 
and  is  12-14  mm.  in  length;  its  posterior  part  forms  a 
tube  or  gynsecophoric  canal,  into  which  the  female  passes 
during  coition.  The  female  is  16-19  mm.  in  length,  and  is 
cyUndrical. 

The  worms  are  supposed  to  obtain  entrance  to  the  human 
body  through  the  medium  of  drinking-water,  and  are  found 
either  in  the  portal  vein  or  in  the  splenic,  mesenteric, 
rectal,  or  vesical  veins.    As  many  as  two  or  three  dozen 
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females  may  be  found  in  a  single  patient,  but  the  male 
worm  is  very  rarely  seen. 

The  worms  breed  freely  in  the  veins,  and  their  ova 
penetrate  into  the  neighbouring  tissues,  and  especially 
into  the  urinary  organs.  The  ova  are  oblong  in  shape, 
and  0.12  mm.  in  length ;  they  are  characterised  by  the  pre- 
sence of  a  projecting  spine,  which  may  be  either  terminal 
or  lateral. 

These  ova,  penetrating  into  the  sub-epithelial  tissues  of 


Fig.  ii6. 


Section  of  a  Bladder  wall  showing  Bilharzia  ova. 


the  kidney,  ureter,  or  bladder,  set  up  inflammation  of  the 
mucous  membrane,  and  cause  destruction  of  the  epithelium, 
with  resulting  htemorrhage  and  ulceration.  In  this  way 
the  mucous  lining  of  the  bladder  may  be  extensively 
destroyed,  and  the  vesical  wall  may  become  roughened  by 
the  growth  of  granulation  tissue,  which  tends  to  assume  a 
papillary  form,  and  causes  a  general  rough  or  villous 
appearance  of  the  viscus.  In  the  rectum  also  similar  pro- 
cesses may  occur,  and  large  papillary  growths,  varying  in 
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size  from  that  of  a  pea  to  that  of  a  walnut,  may  extend 
into  the  cavity  of  the  bowel,  and  cause  severe  hiemorrhage 
and  tenesmus.  Such  papillomatous  growths  I  have  found 
filled  with  ova  of  the  parasite.  I  have  also  found  the  ova 
in  the  spleen  and  in  the  lung  in  the  case  of  an  Arab  boy, 
whose  viscera  were  kindly  sent  me  by  Dr.  Mackie  of 
Alexandria. 

The  ova  do  not  further  develop  in  the  human  body,  but 
after  being  ejected  from  the  bladder  or  rectum  pass  into 
another  host  (probably  a  mollusc)  and  in  it  develop  into 


Fig.  117. 


A  Bladder  with  a  Sessile  Villous  Tumour. 


cermria,  which  in  turn  may  grow  into  adult  worms  if 
ingested  by  man.  The  life  of  the  parasite  must  be  of  con- 
siderable length,  for  ova  may  be  passed  and  attacks  of 
hfematuria  may  recur  for  several  years  after  the  patient  has 
left  the  country  where  the  parasite  is  found. 

TUMOURS   or   THE  BLADDER. 

Tumours  of  the  bladder  may  be  divided  into  innocent 
and  malignant.  The  latter  are  considerably  the  more 
common. 

The  innocent  growths  may  be  subdivided  into  papillo- 
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mata  or  villous  tumoui-s,  mucous  polypi,  and  fibrous  polypi. 
Of  these,  the  papillomata  are  the  most  common.  The 
surface  of  one  of  these  growths  is  covered  with  delicate 
branched  processes,  or  papillfe,  which  float  out  in  water, 
giving  it  a  shaggy  or  "  villous"  appearance.  Each  papilla, 
on  microscopic  examination,  is  found  to  consist  of  a  deU- 
cate  central  stalk  of  very  fine,  loose  connective  tissue,  in 
which  are  embedded  many  round  and  oval  cells.  This 
stalk,  which  contains  a  central  looped  blood-vessel,  is 


Fig.  ii8. 


Multiple  Mucous  Polypi  in  the  bladder  of  a  cliild. 

covered  by  a  layer  or  layers  of  oval  or  fusiform  epithelial 
cells.  The  whole  growth  is  usually  sessile,  being  attached 
to  the  bladder  by  a  broad  base,  but  is  sometimes  distinctly 
pedunculated.  On  account  of  their  extremely  delicate 
structure,  such  tumours  are  liable  to  give  rise  to  consider- 
able haemorrhage. 

Mucous  polypi  are  rare,  and  are  met  with  only  in 
children.    They  are  composed  of  myxomatous  tissue,  such 
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as  is  found  in  the  common  mucous  polypi  of  the  nose.  In 
some  cases  they  are  very  numerous,  covering  the  greater 
part  of  the  vesical  mucous  membrane. 

Fibrous  polypi  are  also  rare.  They  occur  in  children, 
and  are  liable  to  prove  fatal  by  interfering  with  the  passage 
of  urine,  and  thus  inducing  disease  of  the  kidneys. 

Fig.  119. 


A  Bladder  with  a  Large  Cancerous  Growth,  the  surface 
of  which  has  ulcerated  and  is  ragged  and  shreddy. 

Malignant  tumours  of  the  bladder  are  more  common 
than  the  innocent  growths  already  mentioned. 

Of  the  carcinomata,  scirrhous  cancer  may  be  said  never 
to  occur  in  the  bladder,  whilst  encephaloid  growths  are  also 
rare.  Epithelioma  is  often  met  with,  and  may  originate 
on  any  part  of  the  surface  of  the  viscus.  It  chiefly  attacks 
men  past  middle  age,  and  is  sometimes  seen  growing  on 
two  or  more  separate  portions  of  the  mucous  membrane. 
The  surface  of  an  epithelioma  usually  ulcerates  before  the 
growth  attains  any  considerable  size,  and  the  tumour  itself, 
being  macerated  in  the  urine,  becomes  shreddy  and 
roughened,  forming  what  has  been  called  "  villous  cancer." 
Such  growths  present,  in  their  early  stage,  a  very  close 
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resemblance  to  the  innocent  villous  tumours  described 
above,  but,  unlike  the  latter,  they  tend  to  infiltrate  the 
surrounding  tissues,  and,  in  rare  cases,  cause  glandular 
afiection  and  secondary  tumours  in  the  viscera.  Their 
growth  is  slower  than  is  usual  in  epitheliomata  of  many 
other  parts,  and  often  extends  over  a  year  or  two. 

Sarcomata  are  of  less  cominon  occurrence  in  the 
bladder  than  carcinomata.  They  appear  to  behave  as  do 
sarcomata  in  other  situations — infiltrating,  breaking  down, 
and  occasionally  disseminating.    They  difier  in  appearance 


Fig.  I20. 


The  Bladder  of  a  Child,  showing  sarcomatous  growths  which 
caused  death  by  obstructing  the  outflow  of  urine. 

from  the  carcinomata  in  their  greater  bulk  and  more  fleshy* 
structure  on  section.    Their  surface  also  is  not  so  ragged 
and  shreddy  as  is  that  of  an  epithelioma. 

The  above  short  description  of  bladder  tumours  would  be 
incomplete  without  some  reference  to  the  effects  which  they 
produce  on  the  urinary  organs.  These  effects  differ  much 
according  to  the  nature  of  the  growth. 

The  innocent  tumours,  as  a  rule,  cause  but  little  vesical 
irritation,  and  often  no  cystitis  at  all.  The  papillomata 
and  mucous  polypi  chiefly  give  rise  to  trouble  by  the 
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htemorrhage  which  takes  place  from  their  surfaces.  This 
is  often  the  only  symptom  which  the  surgeon  finds  to  guide 
him,  for,  as  a  rule,  they  are  so  soft  as  to  escape  detection, 
both  by  the  sound  and  by  rectal  examination.  Any 
innocent  growth,  if  it  obstructs  the  orifices  of  the  ureters 
or  urethra,  may  give  rise  to  further  trouble,  and  produce 
secondary  disease  of  the  kidneys,  with  distension  of  their 
pelves  and  cahces,  and  absorption  of  the  renal  tissue. 

Malignant  growths,  on  the  other  hand,  usually  cause 
much  vesical  irritation,  and  set  up  severe  and  intractable 
cystitis,  with  alkaline  and  foul  urine  mixed  with  blood  and 
pus.  In  addition  to  this,  such  tumours  are  usually  readily 
felt  by  instruments  in  the  bladder,  or  by  the  finger  in  the 
rectum,  for  the  wall  of  the  latter  viscus  is  often  infiltrated. 
When  a  patient  dies  of  a  malignant  growth  in  the  bladder, 
suppurative  nephritis  is  usually  found  at  a  post-mortem 
examination,  and  is  readily  explained  by  the  extension  of 
inflammation  from  the  bladder,  as  well  as  by  the  occasional 
obstruction  to  the  passage  of  urine. 
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DISEASES  OF  THE  PROSTATE. 

PROSTATITIS. 

Acute  inflammation  of  the  prostate,  or  "  prostatitis,"  is 
commonly  the  result  of  gonorrhoea,  and  arises  from  a  direct 
extension  of  the  inflammation  from  the  prostatic  urethra. 
It  may  also  be  set  up  by  the  passage  of  instruments. 

Prostatitis  causes  much  swelling  of  the  whole  gland,  and 
is  accompanied  by  great  pain,  frequency  of  micturition,  and 
fever.  In  some  cases  the  swollen  gland  interferes  with  the 
passage  of  urine  and  causes  retention.  In  many  patients 
the  inflammation  terminates  in  suppuration,  with  much 
brawny  induration  of  the  perineum.  The  pus,  if  left  alone, 
may  make  its  way  in  various  directions.  In  favourable 
cases  it  bursts  into  the  prostatic  urethra,  and  is  then 
evacuated  with  but  little  trouble.  In  other  instances  it 
passes  backwards  into  the  rectum.  Sometimes,  but 
fortimately  rarely,  it  escapes  into  the  cellular  tissue  around 
the  prostate  and  there  becomes  diflrised,  setting  up 
general  cellulitis  and  suppuration.  It  is  evident  that  rup- 
ture in  the  latter  situation  is  fraught  with  more  trouble 
and  danger  to  the  patient  than  when  the  pus  escapes  into 
the  urethra  or  rectum. 

Chronic  prostatitis  results  from  an  acute  attack,  or  from 
gonorrhoea,  stricture,  or  exposure  to  cold  and  wet.  It  is 
accompanied  by  slight  enlargement  and  tenderness  of  the 
gland,  with  gleety  discharge,  and  is  usually  very  chronip 
and  troublesome  to  treat, 
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HYPERTROPHY   OP   THE  PROSTATE. 

Hypertrophy  of  the  prostate  is  essentially  a  disease  of 
late  life,  seldom  or  never  commencing  befoi-e  the  age  of 
fifty  years,  and  being  much  more  common  over  sixty.  It 
does  not  appear  to  have  any  definite  cause. 

The  gland  may  be  enlarged  as  a  whole,  all  its  three  lobes 
being  equally  hypertrophied,  or,  whilst  there  is  general 
enlargement,  one  or  other  lobe  may  be  more  hypertrophied 
than  the  remainder.  Rarely,  the  increase  in  size  affects 
one  lobe  alone. 

A  normal  prostate  is  composed  of  fibrous  tissue,  gland 
tissue,  and  involuntary  muscle  fibre,  but  in  the  hyper- 
trophied organ  the  normal  proportions  of  the  several  con- 
stituents are  seldom  preserved.  In  most  cases  the  fibrous 
tissue  is  increased  far  more  than  are  the  glandular  and 
muscular  structures,  and  the  organ,  consequently,  is  more 
dense  and  firm  than  natural. 

The  size  of  enlarged  prostates  varies  greatly,  but  the 
slighter  hypertrophies  not  infrequently  cause  quite  as  much 
trouble  as  do  the  more  marked  enlargements,  and  this  is 
more  particularly  the  case  when  the  enlarged  prostate 
encroaches  upon  the  bladder  cavity,  and  by  its  presence 
maintains  a  permanent  condition  of  irritation  in  that 
viscus. 

In  many  specimens  of  hypertrophied  prostates  definite 
tumours  are  found  on  section.  These  are  usually  firm, 
white,  and  fibrous,  sometimes  no  larger  than  peas ;  in  other 
cases  as  large  as  a  walnut.  They  are  surrounded  by  a 
capsule,  and,  on  microscopic  examination,  are  seen  to  be 
composed  of  fibrous  and  muscular  tissue.  Other  tumours, 
not  so  white  and  dense,  and  not  so  definitely  encapsuled, 
consist  of  a  fibrous  stroma  in  which  is  embedded  gland 
tissue,  whose  acini  are  often  distended  so  as  to  form  minute 
cysts. 

The  effects  of  prostatic  hypertrophy  are  seen  in 

the  urethra,  bladder,  ureters,  and  kidneys. 
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The  urethra  is  in  all  cases  lengthened  in  proportion  to 
the  size  of  the  growth,  and  in  some  cases  the  prostatic 
portion  of  the  tube  measures  two  or  three  inches,  instead  of 
an  inch  and  a  quarter.  On  account  of  this,  prostatic 
cathetei's  are  made  longer  than  others.  In  addition  to 
its  increase  in  length,  the  urethra  becomes  more  or  less 
tortuous.  Thus,  if  one  lateral  lobe  be  more  enlarged  than 
the  other,  it  will  cause  the  urethra  to  bulge  towards  the 
opposite  side  ;  if  the  middle  lobe  be  enlarged,  the  urethral 
floor  will  be  pushed  up  from  below  so  as  to  cause  a  con- 
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Aa  Enlarged  Prostate  with  an  Hypertrophied  Bladder. 
A  sacculus  has  developed  at  the  uppermost  part  of  the 
bladder. 

vexity  in  this  situation.  If  there  is  much  general 
enlargement,  the  urethra  becomes  compressed  so  that 
the  lumen  of  its  tube  is  narrowed  and  the  passage  of 
urine  is  interfered  with.  In  this  way  retention  may  be 
caused. 

In  the  bladder  the  urethral  orifice  is  pushed  upwards, 
so  that  it  no  longer  occupies  the  lowest  position  in  the  erect 
posture,  and  thus  predisposes  the  urine  to  collect  in  a  pouch 
behind  it.    In  some  cases  the  orifice  of  the  urethra  is 


440  CHANGES  IN  THE  BLADDER. 

surrounded  by  a  ring  of  prostatic  growth,  which  is  most 
prominent  when  viewed  from  the  bladder.  On  account  of 
the  obstruction  offered  to  the  passage  of  urine,  the  vesical 
walls  hypertrophy,  and  the  organ  may  subsequently  become 
fasciculated  and  sacculated,  as  described  in  a  previous 
chapter.  When  the  middle  lobe  is  much  enlarged,  it  tends 
to  become  pedunculated  and  to  extend  towards  the  vesical 
cavity.    It  tlius  becomes  a  very  prominent  cause  of  difficult 


Section  of  a  Dilated  Bladder,  showing  the  pouching  of  the 
bladder-wall  which  occurs  behind  an  enlarged  prostate.  A 
bristle  has  been  introduced  into  the  ureter. 

micturition  and  retention  of  urine,  for  it  not  only  lies 
directly  over  the  urethral  orifice,  but  tends  to  be  thrust 
down  as  a.  valve  over  that  orifice  by  the  pressure  of  the 
urine  in  attempts  at  micturition. 

As  time  goes  on,  and  micturition  becomes  increasingly 
difficult,  more  and  more  urine  is  habitually  retained,  and 
this  for  several  reasons.    The  more  nearly  the  bladder  is 
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emptied,  the  less  eflacaciously  is  it  able  to  contract  with 
force  on  its  contents  ;  and  the  more  the  urethral  orifice  is 
pushed  up  by  the  enlarged  gland,  the  more  does  urine  col- 
lect in  the  lowest  part  of  the  bladder  behind  the  prostate. 
Again,  when  the  enlarged  median  lobe  acts  as  a  valve,  oc- 
cluding the  urethral  orifice  on  any  attempt  at  micturition, 
urination  becomes  possible  only  when,  by  the  distension 
of  the  bladder  and  the  traction  on  its  walls,  the  median 
lobe  is  drawn  upwards  and  backwards  and  removed  from 
the  urethral  aperture.  Even  then,  as  the  bladder  con- 
tracts and  empties  its  contents,  the  middle  lobe  again 
settles  down  and  prevents  the  complete  expulsion  of  the 
urine.  But  as  the  obstruction  to  micturition  becomes 
greater,  the  bladder  becomes  habitually  more  and  more 
distended,  until  finally,  being  always  as  full  as  it  will  hold, 
it  ceases  to  act  as  a  reservoir.  The  urine  which  flows  into 
it  from  the  ureters  then  constantly  dribbles  out  through 
the  urethra,  and  permanent  incontinence  therefore  results. 
In  time,  a  bladder  which  is  thus  chronically  over-distended 
loses  tone,  and  becomes  paralysed  or  atonied. 

The  retention  in  its  turn  sets  up  cystitis,  with  alkalinity 
of  the  urine  and  the  secretion  of  much  sticky,  viscid  mucus. 
The  urine  is  often  very  foul  indeed,  and  in  bad  cases  con- 
tains pus  and  blood  derived  from  the  ulcerated  bladder- 
walls.  Occasionally,  phosphates  are  deposited  in  the  alka- 
line urine,  and  form  concretions  on  the  mucous  membrane. 
In  other  cases  definite  calculi  may  be  formed. 

The  eSect  of  the  retention  of  urine  and  of  the  hyper- 
trophy of  the  bladder-walls  is  distension  of  the  ureters 
and  of  the  renal  pelves  and  ealices.  Pyelitis  and 
nephritis  may  also  be  caused  by  extension  of  inflammation 
from  the  bladder. 

In  addition  to  the  chronic  retention  of  some  of  the  urine 
in  cases  of  enlarged  prostate,  acute  and  complete  retention 
IS  liable  to  result  from  anything  which  causes  congestion  of 
the  prostate  and  consequent  swelling  of  the  gland.  Thus, 
a  man  who  has  always  been  able  to  pass  his  water,  although 
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with  difficulty,  may  have  an  attack  of  acute  retention  as 
the  result  of  exposure  to  cold  and  wet,  or  of  indulgence  in 
alcoholic  liquors.  Either  of  these  may  cause  prostatic  con- 
gestion and  swelling— conditions  which  are  usually  tempo- 
raiy  and  amenable  to  properly  directed  treatment. 

TUIVZOURS   OP   THE  PROSTATE. 

Innocent  tumours  of  the  prostate,  which  consist  of 
fibrous  or  glandular  tissue  and  complicate  general  hyper- 
trophy, have  already  been  described ;  they  are  almost  the 
only  new  growths  of  an  innocent  nature  that  are  met  with 
in  this  gland. 

Malignant  tumours  are  usually  carcinomata,  though 
sarcomatous  growths  have  been  observed.  The  carcino- 
mata are  of  the  glandular  or  spheroidal-celled  variety,  and 
are  more  often  soft  or  "medullary"  than  hard  or 
"scirrhous."  They  grow  rapidly,  and  tend  to  cause  the 
same  complications  as  similar  tumours  arising  in  the 
bladder.  Not  infrequently  they  cause  pressure  on,  or 
f ungate  into,  the  rectum. 


PROSTATIC  CAIiCVJtX. 

The  calculi  which  are  of  common  occurrence  in  the 
prostates  of  old  men  have  nothing  to  do  with  urinary 
calculi.  They  are  developed  in  the  glandiilar  tissue,  and 
form  small  concretions  about  the  size  of  grains  of  barley, 
and  seldom  larger.  They  are  commonly  multiple,  and  by 
their  mutual  pressure  become  facetted.  In  most  eases 
they  give  rise  to  no  trouble,  but  in  some  cause  difficulty  of 
micturition,  and  more  rarely  suppuration  in  the  prostate. 
They  are  composed  almost  entirely  of  phosphate  of  lime, 
with  about  15  per  cent,  of  animal  matter. 


CHAPTER  XLVIII. 


TUBERCULAR  DISBASE   OF  THE 
GENITO-URINARY  TRACT. 

Tuberculosis  may  affect  any  part  of  the  genito-urinary 
tract,  and,  as  it  is  specially  liable  to  attack  many  parts  in 
the  same  patient,  it  is  advisable  to  treat  of  the  disease 
as  a  whole.  It  may  commence  in  the  bladder,  kidneys,  or 
testes,  and  is  especially  common  in  young  adults. 

The  first  morbid  change  in  the  bladder  is  the  growth 
of  small  grey  tubercles,  such  as  are  commonly  seen  where- 
ever  tuberculosis  occurs.  These,  which  are  most  numerous 
about  the  trigone,  after  a  time  break  down  and  form  cir- 
cular superficial  ulcers  without  any  induration  or  thickening. 
By  an  extension  of  this  process,  the  mucous  lining  is  de- 
stroyed and  general  cystitis  is  set  up. 

In  the  ureters  similar  changes  ensue,  and  these  tubes 
become  ulcerated  and  roughened;  their  walls  also  are 
usually  much  thickened.  In  some  cases  great  obstruction 
is  offered  to  the  passage  of  urine,  and  occasionally  the 
ureter  is  practically  obliterated. 

In  the  kidneys,  the  pelvis  and  calices  are  chiefly  affected. 
Their  mucous  lining  becomes  swollen  and  thickened,  and  in 
time  ulcerated,  forming  a  soft  pulpy  membrane  like  a  piece 
of  sodden  wash-leather.  The  discharge  from  the  inflamed 
surfaces  is  at  first  mucoid,  but  very  soon  becomes  purulent 
and  blood-stained.  The  course  of  the  disease  diff"ers  much 
in  different  cases.  In  some,  the  urine  finds  difficulty  in 
obtaining  an  exit  on  account  of  the  swelling  of  the  soft 
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tissues  and  obstruction  in  the  ureter  caused  by  the  passage 
of  the  thick  pus  and  mucus ;  the  pelvis  and  cdices  conse- 
quently become  distended,  and  the  whole  kidney  greatly 
enlarged.  Suppuration  commonly  extends  to  the  kidney 
substance,  and  in  time  to  the  peri-nephritic  tissue,  causing 


Fig.  123, 


A  Tubercular  Kidney  and  Ureter.  The  kidney  shows 
numerous  cavities  which  were  filled  with  caseous  pus.  The 
mucous  lining  of  the  ureter  is  roughened  and  ulcerated,  and 
the  whole  tube  is  much  enlarged. 


in  the  latter  situation  the  formation  of  a  peri-nephritic 
abscess.  This,  in  rare  cases,  discharges  into  the  colon,  but 
more  commonly  comes  to  the  surface  and  bursts  externally, 
the  patient  subsequently  dying  from  exhaustion  or  from 
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destruction  of  the  renal  secreting  substance.  In  other 
cases  the  inflammatory  process   gradually  subsides,  the 


Fig.  124. 


Tubercular  Disease  of  the  Testes,  Vasa  Deferentia,  and 
Prostate.  The  testes  are  studded  with  numerous  caseous 
nodules,  the  vasa  deferentia  are  thickened,  and  the  prostate 
contains  a  large  abscess-cavity. 


exudation  diminishes,  and  many  of  the  products  of  inflam- 
mation undergo  caseation,  forming  a  putty-like  pultaceous 
mass.    The  kidney  in  such  a  case  loses  all  functional 


UG  TUBERCLE  OF  THE  PROSTATE. 

activity,  and  is  practically  placed  outside  the  organism, 
just  as  much  as  is  a  caseous  lymphatic  gland.  If  the  other 
kidney  is  healthy,  and  is  capable  of  becoming  hypertrophied 
to  a  sufficient  extent,  life  may  be  prolonged  indefinitely. 

In  many  patients  the  disease  commences  as  a  deposit  of 
tubercle  in  the  renal  cortex.  From  this,  as  from  a  centre, 
the  mischief  spreads,  other  deposits  occur  in  different 
portions  of  the  gland,  and  thus  several  caseous  masses  are 
formed.  Any  of  these  may  burst  into  the  pelvis,  and  from 
this  the  tubercle  may  extend  to  the  ureter. 

In  the  prostate,  tubercle  causes  a  general  enlargement 
of  the  gland,  with  the  formation  in  it  of  caseous  masses  and 
abscesses.  These  commonly  come  to  the  surface  at  the 
prostatic  urethra  or  the  neck  of  the  bladder,  and  discharge 
by  an  irregular  ragged  aperture. 

When  the  prostate  is  attacked,  the  vesiculae  seminales 
are  also  usually  affected.  They  become  enlarged,  hardened, 
and  nodular,  and,  on  section,  are  found  to  contain  caseous 
matter. 

Tubercular  disease  of  the  testis,  which  is  almost  always 
present  when  the  vesiculae  and  prostate  are  afiected,  is 
described  in  a  future  chapter. 


CHAPTER  XLIX. 


URINARV  CAIiCUZiI. 

The  salts  wMcli  are  normally  held  in  solution  in  the  urine 
may  be  deposited  from  that  fluid  in  the  form  of  concretions 
or  calculi,  and  may  then  be  retained  in  any  part  of  the 
urinary  tract. 

The  most  common  calculi  are  those  composed  of  uric 
acid,  of  urates,  of  oxalate  of  lime,  and  of  fusible  phosphates. 

Calculi  composed  of  uric  acid  or  urates  are  met  with 
chiefly  in  the  children  of  the  poor,  and  in  men  of  the  gouty 
or  uric-acid  diathesis.  In  children  they  appear  to  result 
from  feeding  with  indigestible  or  improper  food,  which 
results  in  the  production  of  undue  quantities  of  waste 
matter  and  excess  of  work  for  the  excreting  organs.  The 
urine  consequently  becomes  highly  acid  and  concentrated, 
and  the  solid  matter  being  more  than  can  be  properly  held 
in  solution,  is  deposited  as  a  sediment  in  the  renal  tracts. 

The  ingestion  of  excessive  quantities  of  food  or  of  alcoholic 
liquors,  combined  often  with  deficient  exercise,  a  torpid 
liver,  an  unhealthy  skin,  and  constipated  bowels,  brings 
about  the  same  result.  More  work  is  thrown  on  the 
kidneys  than  should  fall  to  their  share,  the  urine  becomes 
concentrated,  and  calculi  are  formed.  It  appears  probable 
that  mere  concentration  of  urine  is  not,  however,  enough 
in  itself  to  produce  calcuh,  and  that  the  highly  acid  urine 
first  causes  a  catarrh  of  the  renal  tubes.  The  crystalline 
deposit  is  supposed  to  be  formed  in  the  renal  epithelial 
cells,  and  to  extend  from  them  to  the  lumen  of  the  tubes. 


OXALURIA. 

Oxaluria,  or  the  presence  of  oxalate  of  lime  in  the 
urine  in  excessive  quantities,  can  hardly  be  regarded  as 
having  been  at  present  satisfactorily  explained.  It  has 
been  described  for  many  years  as  occiu-ring  in  connection 
with  a  definite  diathesis,  the  so-called  "oxalic-acid  diathesis," 
in  patients  who  are  in  a  broken-down  or  debilitated  state 
of  health,  who  are  over-worked  or  worried,  with  much 
nervous  depression,  &c.,  but  at  the  present  time  there  are 
many  who  think  that  there  is  no  definite  diathesis 
associated  with  the  formation  of  oxalate  of  lime,  and 
consider  that  its  presence  in  the  urine  is  due  to  the  inges- 
tion or  failure  of  assimilation  of  vegetables  and  fruits. 
Other  authors  are  of  opinion  that  oxahc  acid  is  formed  by 
the  decomposition  of  uric  acid,  and  consider  that  its  pro- 
duction is  only  a  variation  or  modification  of  the  uric-acid 
diathesis.  Whatever  may  be  the  final  conclusions,  it  is 
certain  that  oxaluria  and  oxalate-of-lime  calculi  are  by  no 
means  limited  to  debihtated  or  broken-down  patients,  and 
that  oxaluria  often  alternates  with  the  presence  of  uric 
acid  and  urates  in  the  urine. 


REITAIi  CAI.CUIiUS. 

Most  of  the  calculi  which  are  formed  in  the  kidneys 
escape  from  the  gland  while  yet  small,  and  are  subsequently 
voided  in  the  form  of  gravel.  Some,  however,  remain 
behind.  The  efiects  produced  by  a  renal  calculus  depend 
much  upon  its  position  and  mobiHty,  and  to  a  less  extent 
on  its  size.  If  formed  and  retained  in  the  cortex,  it  may 
become  encysted  and  fixed,  shut  off  from  the  urinary  tract, 
and  so  give  rise  to  little  or  no  trouble.  If,  on  the  other 
hand,  it  passes  into  the  pelvis,  it  is  liable,  by  its  constant 
movement,  to  cause  pyelitis,  with,  in  time,  hsematuria  and 
pyuria,  whilst,  by  occasionally  blocking  the  orifice  of  the 
ureter,  it  may  bring  on  attacks  of  renal  colic  and  cause 
distension  of  the  pelvis  and  calices.  The  more  freely 
movable  it  is  the  more  pain  it  will  cause. 

The  worst,  however,  that  can  result  from  the  presence 
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of  a  calculus  in  the  kidney  is  the  blocking  of  the  ureter  by 
the  impaction  of  the  stone.  The  urine  is  then  retained  in 
the  renal  pelvis,  and  hydro-nephrosis  results,  the  calices 
becoming  distended  and  the  glandular  tissue  being  absorbed 
by  pressure. 

In  many  cases  the  irritation  caused  by  the  stone  results 


Fig.  125. 


A  suppurating  Kidney  with  a  Calculus  impacted  at  the 
Orifice  of  the  Ureter.  The  Calices  are  dilated,  and  the  renal 
tissue  atrophied.    The  kidney  was  vei-y  large,  and  full  of  pus. 

in  suppuration  of  the  pelvis  and  calices,  and  pyuria.  The 
pus  usually  has  some  difficulty  in  escaping,  on  account  of 
inflammatory  swelling  of  the  mucous  membrane  of  the 
pelvis  and  ureter,  and  the  kidney  consequently  is  distended 
by  it,  and  becomes  in  time  a  huge  multilocular  abscess- 
cavity,  often  producing  a  considerable  swelling  in  the 
lumbar  region.  When  the  renal  pelvis  is  distended  by  pus 
the  condition  is  named  pyo-nephrosis.  In  cases  such  as 
these  the  suppuration  may  extend  to  the  neighbouring 
cellular  tissue,  and  cause  the  formation  of  a  peri-nephritic 

2  F 


450 


EENAL  CALCULI. 


abscess.  In  proportion  as  one  kidney  is  destroyed  the 
more  does  its  fellow,  if  healthy,  become  hypertrophied  to 
supply  the  needs  of  the  organism,  and  thus  the  quantity  of 
urine  may  not  be  seriously  diminished. 

A  renal  calculus  tends  to  increase  in  size  by  the  deposit 
on  its  surface  of  fresh  concretions.    So  long  as  the  urine  is 


Fig.  126. 


A  Kidney  with  a  Large  Branched  Calculus  occupying  the 
Pelvis  and  Calices. 

acid  the  increase  is  chiefly  by  the  deposit  of  uric  acid, 
urates,  or  oxalate  of  lime,  but,  when  as  the  result  of  pyelitis 
the  secretion  becomes  alkaline,  phosphates  are  deposited, 
not  only  from  the  urine,  but  also  from  the  pus  and  mucus 
which  are  present.  As  a  renal  calculus  grows  it  usually 
becomes  branched,  and  in  time  the  whole  of  the  calices  may 
be  filled  with  calculous  material  attached  to  a  central  stem 
in  the  pelvis  and  ureter. 

CAIiCTTIiI   ZM'   THE  XTStETER. 

If  a  calculus  is  not  stopped  at  the  orifice  of  the  ureter,  it- 
is  generally  able  to  traverse  that  tube  and  to  reach  the 
bladder.  This,  however,  is  not  always  the  case,  and  the- 
stone  may  be  impacted  in  any  part  of  the  tube.  If  it  does- 
not  stick  at  the  orifice,  it  is  most  likely  to  be  arrested 
at  the  other  extremity  of  the  ureter.    The  efi"ects  of 
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blocking  of  any  part  of  the  ureter  are  identical  with  those 
already  described  as  following  impaction  of  the  stone  in 
the  renal  pelvis,  and  do  not  require  further  description. 

VESXCAI.  CAIiCUIiZ. 

Calculi  in  the  bladder  most  often  result  from  transit  of  a 
stone  from  the  kidney,  but,  as  already  stated,  stones  com- 


FiG.  127. 


Section  of  a  Uric-acid  Calculus,  showing  the  smooth 
outline  and  concentric  laminte. 

posed  of  phosphates  may  be  formed  in  loco  wlien  the  urine 
has  been  rendered  alkaline  by  chronic  cystitis. 

Uric-acid  stones  are  generally  round  or  oval,  hard, 
but  brittle.  They  vary  in  weight  from  a  few  grains  to  half 
a  pound  or  more.  Their  surface  is  smooth,  and,  on  section, 
they  are  of  a  dull  brick -red  colour,  with  well-marked  con- 
centric rings  or  laminae.  Their  central  part  or  nucleus 
i^  often  darker  than  the  remainder.  They  are  soluble 
with  effervescence  in  nitric  acid,  and  combustible  with  very 
little  ash.  They  are  soluble  also  in  a  dilute  solution  of 
potash . 

Urate  of  soda  and  urate  of  ammonia  often  occur  in 
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combination.  Such  stones  are  smooth,  round,  or  oval,  fawn- 
coloured  or  earthy  on  section,  not  laminated,  and  not  so 
hard  as  the  uric-acid  calculi. 

Oxalate-of-lime  stones  are  seldom  more  than  two 
ounces  in  weight,  and  most  of  them  are  much  below  this. 
In  shape  they  are  usually  irregularly  rounded,  with 
numerous  nodular  projecting  portions,  which  give  them  a 
rough  and  tuberculated  appearance.  On  section,  they  are 
found  to  be  very  hard  and  tough,  and  of  brownish  or  green 


Fig.  128.  Fig.  129. 


An  Oxalate-of-Lime  Calculus.  Section  of  an  Oxalate-of-Lirae 

Calculus,  showing  the  irre- 
gular wavy  laminas. 

colour.  They  are  generally  laminated,  but  the  concentric 
laminse,  instead  of  being  regular  and  ring- like,  as  in  uric- 
acid  stones,  are  usually  wavy  and  jagged.  Oxalate-of-lime 
calculi  are  soluble  in  hydrochloric  acid. 

Fusible  calculus,  or  calculus  composed  of  phosphate  of 
lime  with  phosphate  of  ammonia  and  magnesia,  is  the  com- 
monest form  of  phosphatic  stone,  and  sometimes  attains  a 
great  size.  It  is  of  a  dead-white  colour,  soft,  light,  smooth, 
and  not  laminated  on  section. 

Cystine  calculi  are  oval,  finely  crystalline  on  the  sur- 
face, and,  when  recently  extracted,  of  a  yellow,  honey 
colour.  They  are  soft  and  friable,  not  laminated  on  section, 
and  are  readily  soluble  in  ammonia.     These  calculi  ai-e 
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remarkable  for  the  change  in  colour  they  undergo  after 
exposure  to  the  light  for  some  months,  for  it  will  be 
found  that  they  then  gradually  assume  a  delicate  emerald- 
green  hue. 

Other  forms  of  calculi  are  rare,  and  do  not  require 
separate  description.  They  are  composed  of  xanthic  oxide, 
phosphate  of  lime,  carbonate  of  lime,  and  ammonio-magne- 
sium  or  triple  phosphate. 

Many  calculi  are  not  composed  throughout  of  the  same 
substance,  but  are  formed  of  concentric  layers  of  different 
formation.  Thus,  it  is  common  to  find  a  uric-acid  nucleus 
surrounded  by  a  ring  of  phosphates,  and  this  in  its  turn 
coated  with  another  layer  of  uric  acid  or  urates,  the  whole 
perhaps  surmounted  by  another  phosphatic  coat.  In  other 
cases  oxalate  of  lime  may  alternate  with  uric  acid,  urates, 
or  phosphates. 

The  alternation  of  the  phosphatic  and  uric-acid  layers  is 
explained  by  the  differing  reactions  of  the  urine.  When 
the  latter  is  acid,  the  calculus  increases  in  size  by  the 
deposit  of  uric  acid ;  but  when  cystitis  has  caused  the  urine 
to  become  alkaline,  then  the  phosphates  which  are  normally 
held  in  solution  become  deposited. 

Effects  of  a  stone  in  the  bladder.— A  calculus  in 
the  bladder  always  sets  up  a  certain  amount  of  cystitis. 
To  a  Umited  extent  the  latter  is  proportionate  to  the 
roughness  and  size  of  the  stone,  but  it  is  nevertheless  true 
that  in  many  instances  small  and  perfectly  smooth  stones 
cause  infinite  pain  and  vesical  irritation,  whilst  in  other 
patients  large  and  rough  stones  elicit  but  few  symptoms. 
This  is  to  be  attributed  to  the  different  idiosyncracies  of 
the  patients  themselves  ;  children  usually  suffer  more  than 
adults.  The  changes  that  occur  in  cystitis  have  already 
been  described;  but  it  must  be  pointed  out  that  the 
obstruction  to  micturition  caused  by  the  thick  and  viscid 
mucus  is  probably  one  of  the  causes  of  the  hypertrophy  of 
the  bladder  which  is  a  common  result  of  a  calculus.  This 
hypertrophy  is  also  probably  induced  by  the  occasional 
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obstruction  of  the  urethra  by  the  stone— a  circumstance 
which  is  most  likely  to  happen  at  the  end  of  the  act  of 
micturition. 

In  cases  of  long  standing,  sacculi  may  be  developed  in 
the  hypertrophied  viscus.  These  are  of  much  importance, 
for  in  them  stones  may  lodge,  or,  if  lithotrity  be  performed 
in  the  sacculated  bladder,  great  trouble  and  danger  may 
arise  from  fragments  becoming  encysted.  The  changes  that 
ensue  in  the  ureters  and  kidneys  are  such  as  have  already 
been  described  under  the  head  of  "  Surgical  Kidney. 

CAI.CUI.Z   XJT  TH£  URETHRA. 

Small  calculi  are  often  passed  by  gouty  people  who  suffer 
from  gravel  in  the  urine,  and  the  large  majority  of  such 
stones  are  not  retained  in  any  part  of  the  urethra. 

The  impaction  of  a  calculus  is  of  much  more  frequent 
occurrence  in  children  than  in  adults.  The  usual  place  for 
a  stone  to  lodge  is  the  fossa  navicularis,  for  the  very  good 
reason  that  the  meatus  is  the  narrowest  point  in  the  whole 
urethra.  Such  impaction,  indeed,  is  the  most  frequent 
cause  of  retention  of  urine  in  children,  and  in  any  case  of 
the  kind  ought  to  be  at  once  suspected. 

The  local  effect  of  the  lodgment  of  a  stone  in  this 
position  is  a  general  oedema  of  the  prepuce,  penis,  and 
often  of  the  scrotum,  and  sometimes  urinary  extravasation, 
which  probably  results  from  ulceration  of  the  mucous 
membrane.  Although  i^etention  is  marked,  the  virethra  is 
often  not  completely  plugged,  and  the  urine  consequently 
may  dribble  away. 

In  adults  a  calculus  may  lodge  behind  a  stricture.  In 
such  cases  the  urethra  usually  becomes  ulcerated,  a  perineal 
abscess  forms,  bursts  externally,  and  establishes  a  perineal 
fistvila.  In  rare  and  fortunate  cases  the  stone  escape? 
with  the  pus. 


CHAPTER  L. 


DISEASES  OF  THE  TESTIS. 

niAIiFOSITZON'   OF   THE  TESTIS. 

The  testis  may  be  arrested  in  any  part  of  its  passage  from 
the  lumbar  region  to  the  scrotum.^ First,  it  may  never 
leave  this  region,  but  may  remain  permanently  in  close 
proximity  to  the  kidney.  ^Secondly,  it  may  pass  as  far  as 
the  internal  abdominal  ring,  but  fail  to  enter  the  inguinal 
canal .  Thirdly,  it  may  pass  into  the  inguinal  canal,  but 
fail  to  traverse  the  external  ring.  '^i^Fourthly,  it  may  pass 
^through  the  ring,  but  ^qt  descend  into  the  scrotum.  The 
causes  of  this  retention  are  variously  stated.  It  is  probable 
that  the  most  frequent  cause  is  intra-uterine  peritonitis 
and  the  formation  of  adhesions  between  the  folds  of 
peritoneuip  in  the  neighbourhood  of  the  gland,  but  an 
unusually'  small  external  ring,  and  a  w^nt  of  power  in  the 
gubernaculum  testis,  aje  believed  to  act  as  causes  of 
an  incomplete  descent.  Shortness  of  the  vas  deferens  and 
an  unusually  large  epididymis  have  also  been  claimed  as 
causes  of  retention.  The  term  "  cryptorchid"  is  applied  to 
men  in  whom  both  testes  are  retained,  and  that  of 
"  monorchid "  to  those  in  whom  only  one  gland  is 
undescended. 

There  has  been  much  controversy  as  to  the  condition  and 
development  of  a  retained  testis,  and  it  is  now  tolerably 
clear  that,  whereas  in  the  great  majority  of  cases  the  testes 
are  undeveloped  and  the  patient  sterile,  in  a  very  few  the 
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TumouRs  or  the  testis. 

Tumours  of  the  testis  may  be  eibhei^  innocent  or  malig- 
nant, but  the  latter  are,  unfortunately,  by  far  the  most 
common. 

Malignant  growths  are  either  sarcomatous  or  carcino- 
matous, the  sarcomata  being  more  often  seen  than  the 
carcinomata. 

SARCOIVXA. 

Sarcoma  of  the  testis,  according  to  Mr.  Butlin,  is  met 
with  most  frequently  under  the  age  of  ten,  or  between 
thirty  and  forty.  Its  origin  is  frequently  attributed  to 
injury,  and  its  growth  is  very  rapid.  The  testis  enlarges 
without  pain,  but  to  a  great  extent  maintains  its  normal 
shape,  and  forms  a  highly  elastic  swelling,  which  gives  a 
deceptive  sense  of  fluctuation  ;  normal  testicular  sensation 
is  often  lost.  The  skin  is  stretched  in  proportion  to  the 
size  of  the  growth,  but  hardly  ever  becomes  itself  implicated 
or  even  adherent.  If  it  does  become  involved,  the  tumour 
subsequently  f  ungates  as  a  bleeding  mass,  to  which  the  name 
of  "  fungus  hsematodes  "  was  formerly  given.  In  the  later 
stages,  the  spermatic  cord  is  enlarged,  and  masses  of  infil- 
trated glands  may  be  felt  in  the  iliac  and  lumbar  regions. 
The  general  health  is  by  this  time  seriously  affected,  the 
patient  becomes  much  emaciated,  and  dies  from  implication 
of  the  viscera. 

An  examination  of  the  testis  in  an  early  stage  shows 
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that  the  growth  commences  most  commonly  in  the  posterior 
portion_of  the  gland,  and  that  the  testicular  structure 
Itself  is  often  spread  over  the  anterior  surface  of  the 
A  tumour.  The  tunica  albuginea  at  first  stretches,  but  after 
a  time  gives  way,  and  may  thus  allow  haemorrhage  to  take 
place  into  the  cavity  of  the  tunica  vaginalis.  This  is  an 
occurrence  of  some  clinical  importance,  and  it  is  well  to 
remember  that  hsematocele  may  complicate  a  sarcomatous 
growth,  for  in  cases  in  which  the  diagnosis  is  diflBcult  the 


Fig.  131. 


Section  of  a  Large  Sarcomatous  Testis  with  Hasmatocele  of 
the  Tunica  Vaginalis. 

discovery  of  blood  in  the  tunica  vaginalis  might  otherwise 
lead  to  error. 

On  section,  a  sarcomatous  testicle  is  very  soft  and  pulpy, 
either  opaque-white,  pinkish,  mottled,  or  gelatinous  and 
A  semi-transparent ;  the  spermatic  cord  may  be  infiltrated 
I  with  similar  growth.  The  iliac  and  lumbar  glands  often 
form  a  series  of  immense  tumours,  and  the  liver,  kidneys, 
lungs,  and  other  parts  may  be  infiltrated  Avith  numerous 
secondary  masses. 

A  microscopical  examination  usually  shows  a  large,  round- 
celled  growth;  but  in  some  cases  the  cells  are  oval  or 
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spindle-shaped,  in  others  mixed.  The  round-celled  tumours 
grow  the  most  rapidly,  and  occasionally  involve  both 
testes. 

CYSTIC   TUMOURS   OF   THE  TESTIS. 

New  growths  of  the  testis  containing  cysts  are  of  common 
occurrence,  and  being  closely  allied  to  the  sarcomata,  are 
best  considered  in  conjunction  with  them.  These  tumours 
appear  to  originate  in  the  hihim_ofihe  testis^  and,  althou 


Fig.  132. 


Section  of  a  Cystic  Sarcoma  of  the  Testis. 

alike  as  far  as  the  formation  of  cysts  is  concerned,  differ 
materially  in  the  formation  of  their  more  solid  parts.  They 
have  lately  been  investigated  by  Mr.  Eve,  and,  as  his 
conclusions  appear  to  be  more  satisfactory  than  those 
commonly  accepted,  I  shall  venture  to  quote  them.  He 
says  that  there  are  three  forms — (i)  cystic  fibroma, 
(2)  cystic  myxoma,  (3)  cystic  sarcoma. 

In  the  first  class  the  atroma  is  composed  of  fibrous  tissue, 
with  some  admixture  of  cartilage,  and  occasionally  of 
unstriped  muscle.  The  cysts  are  commonly  lined  with 
spheroidal  or  flattened  epithelium,  but  sometimes  with 
columnar  cells,  which  may  be  ciliated. 
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The  cystic  myxomata  are  composed  of  .mucous  and 
fibrous  _tissu§,   with  cysts  usually  lined  by  columnar 
epithelium. 

In  the  sarcomatous  growths,  also,  the  cysts  are  usually 
lined  by  columnar  epithelium,  which  here  again  may  be 
ciliated.  Mr.  Eve  considers  that  the  cystic  tumours  are 
developed  from  the  remains  of  the  Wolffian  body,  and 
thinks  that  the  cysts  also  are  of  new  formation;  other 
authors  generally  are  inclined  to  consider  the  cysts  as 
developed  from  a  dilatation  of  the  ducts  of  the  rete  testis. 


Fig.  133. 


Section  of  a  Portion  of  a  Cystic  Fibroma  of  the  Testis.  One 
of  the  cysts,  lined  by  columnar  epithelium,  lies  to  the  left  of  a 
rounded  nodule  of  cartilage.  Below  and  to  the  left  side  of 
the  cyst  is  a  stroma  of  fibrous  tissue.    (Crouch,  ^  in.) 


It  is  evident,  from  a  consideration  of  the  great  structural 
diflference  displayed  by  cystic  tumours  of  the  testis,  that 
similar  difference  must  be  expected  in  their  rapidity  of 
growth  and  clinical  course.  Thus,  a  growth  whose  stroma 
is  chiefly  sarcomatous  will  develop  as  a  sarcoma  in  spite  of 
the  cysts  it  contains,  whilst  the  fibrous  and  myxomatous 
tumours  will  not  only  gi-ow  more  slowly,  but  will  also  run 
a  less  malignant  course.    An  examination  of  the  testis  in 


470  CARCINOMA  OF  THE  TESTIS, 

these  cases  shows  a  corresponding  difference  in  appearance, 
the  sarcomatous  tumours  having  the  characters  ah-eady 
described,  whilst  the  fibrous  or  myxomatous  growths  display 
the  appearances  common  to  such  tissues.  The  cartilage, 
when  present,  is  commonly  scattered  in  nodules  throughout 
the  section,  being  sometimes  abundant,  at  other  times  very 
scanty.  The  cysts  are  commonly  small,  their  usual  size 
being  about  that  of  a  pea.  They  contain  blood-stained  fluid, 
which  is  usually  viscid,  but  sometimes  thin  and  serous. 


CARCIM'OMA. 


Carcinoma  of  the  testis  is  almost  invariably  of  the 
encephaloid  variety.  Instances  of  the  scirrhous  form  are 
very  rare  indeed,  but  there  is  one  good  specimen  of  such  a 
growth  in  the  museum  of  St.  Bartholomew's  Hospital. 

In  the  rapidity  of  its  growth,  its  implication  of  lymphatic 
glands,  and  its  tendency  to  affect  the  viscera,  encephaloid 
cancer  does  not  differ  at  all  from  the  more  malignant  forms 
of  sarcoma ;  the  clinical  course  of  the  two  is  indistinguish- 
able, but,  whereas  sarcoma  is  sometimes  met  with  in 
young  children,  carcinoma  occurs  only  in  adult  males, 
commonly  over  thirty-five  years  of  age.  A.  section  of  a 
carcinomatous  testis  presents  the  same  opaque-white,  soft, 
brain-like  mass  seen  in  the  most  rapidly  growing  sarcomata, 
but  the  mixture  of  cartilage  and  myxomatous  tissue  and 
the  formation  of  cysts  do  not  occur  in  the  encephaloid 
cancers. 

Microscopical  examination  shows  the  usual  alveolar  stroma 
with  masses  of  epithelial  cells  common  to  all  carcinomata. 


ZNirOCUNT  TUIVIOURS. 

Innocent  tumours  of  the  testis  are  rare.  They  comprise 
enchondromata,  fibromata,  and  dermoid  cysts. 

Pure  enchondromata  are  very  uncommon,  though, 
as  already  described,  cartilage  may  occur  in  connection 
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with  cystic  tumours.  The  cartilage  may  have  either  a 
fibrous  or  myxomatous  basis,  but  is  sometimes  purely 
hyaline.  Such  tumours  grow  slowly,  and  do  not  tend  to 
afiect  the  lymphatic  glands  or  the  viscera. 

Fibromata  of  the  testis  are  still  more  rare,  there  being 
but  two  or  three  cases  on  record. 

Dermoid  Cysts  of  the  testis  are  more  common  than 
either  the  cartilaginous  or  fibrous  growths.  They  are  of 
congenital  origin,  but  may  subsequently  increase  in  size. 
The  cyst- wall  has  the  structure  of  true  skin,  and  the  cavity 
contains  sebaceous  matter,  hair,  and  epithehal  scales.  In 
some  cases  these  cysts  have  been  found  to  contain  cartilage, 
teeth,  and  bone. 

Psammoma  has  been  described  by  Virchow,  and  I  have 
seen  one  case  where  the  growth  was  apparently  developed 
in  connection  with  the  visceral  layer  of  the  tunica  vaginalis. 
Sach  tumours  are  of  extreme  rarity. 


CHAPTER  LII. 

HYDROCEZiE,  HH:iWATOCEl.B,  AND 
VARICOCELE. 

A  HYDROCELE  is  a  sac  containing  fluid  in  connection  with 
tlie_  testis  or  its  ducts,  but  of  such  sacs  there  are  several 
varieties. 

VAGIN-AI.  HY3)BOCEX.E, 

_  A  vaginal  hydrocele,  or  hydrocele^f  the  tunica  vaginalis 
IS  the  most  common  form,  and  consists^  of  a  distensfon"^ 
the  tunica  vaginalis  with  fluid.  These  hydroceles  are  of 
very  frequent  occurrence,  and  may  develop  at  any  age 
With  respect  to  their  cause  there  is  but  little  to'  be  said' 
for  although  hydrocele  may  compHcate  any  of  the  various 
forms  of  chronic  orchitis,  there  is  in  uncomplicated  cases  no 
evidence  of  any  inflammatory  origin,  the  efl^-usion  appearing 
to  be  simply  passive. 

The  fluicL.of  a  vaginal  hydrocele  is  of  a  pale  yellow, 
amber,  or  straw  colour.  It  is  thin  and  watery,  with  a 
neutral  reaction,  and  a  specific  gravity  of  from  1020  to 
1025.  It  contains  about  6  per  cent,  of  albumen,  with  a 
considerable  quantity  of  fibrinogen,  but  no  fibrin  ferment, 
and  does  not  .  coagulate  spontaneously.  In  cases  of  long 
standing  the  fluid  may  present  a  bright  and  sparkling 
appearance  caused  by  the  presence  of  cholesterine  crystals. 
In  addition  to  these,  the  microscope  shows  merely  a  few 
epitheHal  cells. 

The  tunica  vaginalis  is  in  most  cases  simply  distended, 
and  shows  no  structural  change,  but  in  patients  who  have 
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long  been  the  subjects  of  hydrocele,  and  especially  in  those 
who  have  frequently  been  tapped,  the  serous  membrane  is 
liable  to  become  opaque  and  greatly  thickened  by  a  deposit 
of  fibrin  on  its  inner  surface  and  by  growth  of  fibrous  tissue 
in  its  walls.  Sometimes  adhesions  are  formed  and  partially 
subdivide  the  cavity,  and  occasionally  calcareous  matter  is 
deposited  in  the  lining  membrane.  In  some  cases  small 
fibrous  bodies  are  found  loose  in  the  sac,  and  appear  to  have 
originated  in  the  fibrinous  exudation  which  is  liable  to 
follow  tapping  or  other  injury,  thus  closely  simulating  the 
melon-seed  bodies  developed  in  bursse  and  ganglia.  The 
hydatid  of  Morgagni,  again,  is  sometimes  enlarged,  and 
attached  by  a  pedicle  of  considerable  length  which  allows 
of  its  free  movement.  To  the  irritation  produced  by  this 
structure  the  causation  of  hydrocele  is  sometimes  attributed, 
but  the  hydatid  is  often  found  pedunculated  in  the  absence 
of  hydrocele,  and  is  not  commonly  pedunculated  when  the 
latter  exists.  The  .ghape  of  a  vaginal  hydrocele  is  that  of 
a  pear  with  the  stalk  uppermost ;  its  size  varies  within  the 
widest  limits. 

The  teggs  is  almost  always  aA^  the  posterior  and  lower 
j)art  of  the  sac.  It  is  sometimes  a  little  flattened  by 
pressure,  but  its  structure  is  not  necessarily  thereby 
afiecfced.  The  connective  tissue  of  the  scrotum  and  cord 
may  be  sHghtly  thickened,  and  the  cremaster  muscle  is 
frequently  hyperfcrophied  to  compensate  for  the  extra  work 
it  is  called  on  to  perform. 

Congenital  hydrocele  and  infantile  hydrocele  are 
simply  varieties  of  the  vaginal  form  in  which  the  funicular 
portion  of  the^serous  membrane  is  either  patent  or  only 
j)artially  occluded. 

In  the  congenital  variety  there  is  a  direct  communication 
between  the  tunica  vaginalis  and  the  peritoneal  cavity,  and 
fluid  will  pass  from  one  to  the  other  according  to  the 
position  of  the  patient  or  the  application  of  pressure  to  the 
scrotum.  The  communication  is  in  some  cases  free;  in 
others  the  fluid  can  only  with  difficulty  be  squeezed  out  of 
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the  sac  drop  by  drop.  Hernia  may  complicate  this  condition, 
but  IS  only  exceptionally  present. 

Infantile  hydrocele  is  the  name  given  to  a  hydrocele  in 
which  the  fluid  is  not  confined  to  the  tunica  vaginalis 
proper,  but  extends  a  variable  distance  along  an  unob- 
hterated  funicular  portion  of  the  serous  cavity.  Hydrocele 
m  young  children  is  often  of  this  form :  it  possesses  no 
special  importance. 

Inguinal  hydrocele  is  the  name  apphed  to  a  hydrocele 
of  the  tunica  vaginahs  occurring  as  a  complication  of  an 
undescended  testis,  and  forming  a  cystic  swelling  in  the 
inguinal  region. 

EWCYSTEP  HYDROCEI,!:. 

An  encysted  hydrocele  is  one  in  which  the  fluid  is  con- 
tained ill  a  sac  separate  from  that  of  the  tunica  vaginalis 
testis.  There  are  three  chief  varieties — (i)  encysted 
hydrocele  of  the  epididymis ;  (2)  encysted  hydrocele  of  the 
testis  ;  (3)  encysted  hydrocele  of  the  spermatic  cord. 

Encysted  hydrocele  of  the  epididymis  is,  of  these, 
much  the  most  common.  It  is  usually  found  in  the 
substance  of  the  upper  part  of  the  epididymis,  and  is 
often  placed  between  the  latter  and  the  testis,  the  vasa 
efferentia  being  spread  out  over  the  sac.  The  fluid  is 
commonly  quite  colourless,  watery,  and  limpid,  containing 
alkaline  carbonates,  chloride  of  sodium,  and  a  mere  trace  of 
albumen.  Sometimes,  on  the  other  hand,  the  fluid  is 
opalescent  or  milky,  and,  on  microscopical  examination,  is 
found  to  contain  spermatozoa,  a  circumstance  which  has 
given  rise  to  the  term  "  spermatocele."  The  cyst-wall 
is  always  very  thin  and  delicate,  being  composed  of  con- 
nective tissue  lined  with  flattened  endothelium.  The  sac  is 
usually  globular,  and  varies  in  size  from  that  of  a  hazel- 
nut to  an  orange,  the  latter  size  being  quite  exceptional. 
The  testis  lies  below  and  in  front.  The  presence  of 
spermatozoa  in  these  hydroceles  has  led  to  much  controversy 
and  speculation,  and  until  recently  it  was  the  opinion  of 
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most  observers  that  the  cyst  itself  originates  in  the  remains 
of  fcetal  structures  which  occur  in  the  locality  in  question 
—especially  the  organ  of  Girald^s  and  the  duct  of  Miiller— 
and  that,  growing  amongst,  and  pressing  upon,  the  vasa 
efferentia,  it  subsequently  comes  to  communicate  with  one 
of  the  latter.  This  theory,  however,  is  now  generally  believed 
to  be  unfounded,  and  it  is  considered  that  encysted  hydro- 
celes of  the  epididymis  originate  by  dilatation  of  one  of  the 
ducts  of  the  rate  testis_or j)f  the  coni  vasculosi. 

In  addition  to  the  encysted  hydroceles  above  described, 


Fig.  134. 


An  Encysted  Hydrocele  of  the  Epididymis.    The  testis 
is  below  the  cyst. 


small  cysts  at  the  caput  epididymis  are  not  uncommon. 
They  have  recently  been  very  clearly  classified  by  Dr. 
Joseph  Griffiths  in  the  Journal  of  Anatomy  and  Physiology. 
He  recognises  three  varieties — (r)  small  sessile  or  peduncu- 
lated cysts  containing  clear  fluid,  not  larger  than  a  pea, 
and  always  multiple,  situated  in  the  cellular  tissue  of  the 
caput  epididymis,  and  originating  as  outgrowths  or  buds 
from  the  seminal  tubes ;  (2)  small,  multiple  cysts  with  fluid 
containing  spermatozoa,  originating  in  dilatation  of  the 
tubes  of  the  coni  vasculosi ;  (3)  rather  larger  multiple 
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cysts,  also  containing  spermatozoa,  and  originating  in 
dilatation  of  the  ducts  of  the  rete  testis.  All  these  varieties 
are  of  such  common  occurrence  at  or  after  middle  age 
that  they  might  almost  be  considered  of  physiological 
rather  than  pathological  interest,  and  they  are  so  minute 
that  surgically  they  are  of  no  importance. 

Encysted  hydrocele  ofjhe  testis  is  extremel:jrrare. 
It  IS  situatedJ^n  front  of  the  testis,  either  between  the 
tunica  albuginea  and  the  posterior  layer  of  the  tunica 
vaginalis,  5r  else  in  the  substance  of  the  tunica  albuginea 
Itself.  This  form  of  encysted  hydrocele  is  beheved  to 
originate  in  an  injury  which  causes  htemorrhage,  the 
extravasated  blood  being  subsequently  encysted.  Small 
cysts  with  clear  serous  fluid  are  also  occasionally  seen  on 
the  surface  of  the  tunica  albuginea,  and  probably  originate 
in  dilatation  of  lymph  spaces. 

Encysted  hydrocele  of  the  spermatic  cord  is 
Qfimmen,  and  is  formed  by  distension  of  an  unobliterated 
portion  of  that  part  of  the  tunica  vaginalis  which  hes 
between  the  testis  and  the  internal  abdominal  ring.  The 
fluid  is  clear  and  serous,  and  does  not  contain  spermatozoa. 
The  sac  is  merely  a  small  portion  of  peritoneum,  and  is 
usually  not  larger  than  a  walnut.  It  may  occupy  any 
portion  of  the  cord,  but  is  most  common  just  below  the 
external  ring.  When  in  the  inguinal  canal,  it  may  simulate 
an  incomplete  hernia. 

Diffused  hydrocele  of  the  spermatic  cord  is  a  misleading 
name  applied  to  a  general  infiltration  of  the  cellular  tissue 
of  the  cord  with  fluid — a  condition  for  which  a  better 
and  simpler  name  is  oedema.  It  is  of  very  rare  occur- 
rence. 

Hydrocele  of  a  hernial  sac  is  a  distension  of  a 
hernial  sac  with  fluid  secreted  by  the  peritoneum  of  which 
the  latter  is  composed.  It  occurs  only  when  the  hernia,  as 
such,  has  been  cured,  the  aperture  of  communication 
between  the  sac  and  the  peritoneal  cavity  having  been 
obliterated  by  adhesions  or  by  omentum. 
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Ka:iVtATOCEliB. 

/  A  h^matocelaJs  a  collection  of  blood  either  in  the  cavity 
of  thrtunica  vaginaHs  or  in  a  separate  cyst  in  connection 
■with  the  testis  or  the  spermatic  cord. 

Vaginal  hsematocele,  or  hsematocele  of  the  tunica 
vaginalis,  is  by  far  the  most  common  form,  and  is  generally 
caused  by  some  injury.  In  a  few  cases,  however,  no  history 
of  traumatism"  can~  be  obtained,  and  some  writers  are  of 
opinion  that  it  is  then  of  inflammatory  origin,  the  blood 

Fig.  135. 

j 


Section  through  a  Hcematocele.  The  cavity  of  the  tunica 
vaginalis  is  filled  with  breaking  down  clot.  The  testis,  which 
has  been  cut  open,  is  quite  healthy. 

being  supplied  by  exudation  from  newly  developed  vessels 
which  vascularise  the  products  of  inflammation  formed  on 
the  inner  surface  of  the  tunica  vaginalis.  Hsematocele  may 
also  complicate  new  growths. 

Hsematocele  may  occur  as  an  uncomplicated  condition, 
but  is  much  more  often  seen  in  connection  with  vaginal 
hydi-ocele.  In  the  latter  case,  the  elFusion  of  blood  may 
result  from  tapping,  the  trocar  injuring  one  of  the  vessels 
ramifying  over  the  distended  serous  membrane,  or 
puncturing  the  testis.    When  there  is  no  evidence  of  either 
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of  these  mishaps,  the  haemorrhage  is  attributed  to  the 
givmg  way  of  one  of  the  vessels  on  the  tunica  vaginalis  as 
the  result  of  the  sudden  withdrawal  of  pressure  by  evacua- 
tion of  the  hydrocele  fluid.  Independently  of  tapping  or 
of  hydrocele,  a  blow  may  result  in  effusion  of  blood  and 
the  formation  of  a  hematocele. 

The  Jhiid  in  hajmatoceles  varies  much  in  quality  and 
consistence.  When  the  blood  is  mixed  with  hydrocele  fluid, 
the  colour  is  lighter  in  proportion  to  the  amount  of  dilution'. 
In  recent  cases  not  complicated  by  hydrocele,  the  hsema- 
tocele  contains  pure  blood.  The  longer  the  blood  remains 
the  more  alteration  does  it  undergo,  though  it  is  sometimes 
spontaneously  absorbed. 

)  If  absorption  does  not  occur,  the  red  corpuscles  break 
up,  and  their  colouring  matter  becomes  diffused,  the  serum 
is  partially  absorbed,  and  the  remaining  fluid  becomes  dark 
chocolate-brown,  or  black,  and  sometimes  thick  and  syrupy. 

The  fibrinous  constituents  of  the  blood  coagulate,  and 
form  clots,  which,  though  at  first  soft  and  red,  after  a  time 
become  firm  and  of  a  yellowish  or  opaque-white  colour. 
The  most  firm  and  fibrinous  clot  is  always  next  to  the  serous 
membrane  itself,  and  the  more  granular,  friable,  and  darker 
coagulum  is  found  in  the  centre  of  the  hematocele.  The 
clot  is  always  most  abundant  on  the  parietal  layer  of  the 
serous  membrane  ;  and  the  latter  is,  in  addition,  gradually 
thickened  by  the  formation  of  fibrous  tissue  in  its  walls,  to 
which  after  many  years  calcareous  matter  may  be  added. 
The  testis  is  always  healthy,  though  sometimes  flattened 
by  pressure. 

Hsematocele  of  the  cord  may  be  either  diffused  or 
encysted.  The  diffused  hematocele  is  simply  an  extravasa- 
tion of  blood  in  the  cellular  tissue  of  the  part,  and  the 
encysted  variety  is  nothing  more  than  an  encysted  hydro- 
cele of  the  cord  into  which  haemorrhage  has  occurred. 
Both  are  rare. 

Encysted  hsematocele  of  the  testis  originates  in  an 
effusion  of  blood  beneath  the  tunica  albuginea,  whilst  the 
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name  of  parenchymatous  hsematocele  Las  been  applied  to 
effusions  of  blood  in  the  substance  of  the  gland  itself 
resulting  from  injury. 

VARICOCBI.I:. 

A  varicocele  is  a  varicose  enlargement  of  the  veins  of  the 
pampiniform  plexus,  and  is  of  exceedingly  common  occur- 
rence. It  originates  usually  about  puberty,  and  is  more 
frequent  in  flabby,  feeble,  and  lethargic  subjects  than  in  the 
strong  and  vigorous. 

The  frequency  with  which  the  spermatic  veins  are  the 
seat  of  varicose  enlargement  is  to  be  explained  by  their 
pendulous  position,  their  want  of  muscular  support,  their 
length,  and  the  paucity  of  valves.  Varicocele  is  more 
common  on  the  left  side  than  on  the  right — a  clinical  fact 
which  is  partly  accounted  for-hy  the  somewhat  greater 

[length  of  the  left  spermatic  vein,  but  is  also  supposed  to  be 
induced  by  the  pressure  of  a  loaded  sigmoid  flexure,  and 
^y  the  fact  that  the  left  spermatic  vein  opens  into  the 
renal  vein  at  right  angles  to  the  blood-current,  whilst  the 
vein  on  the  right  side  enters  the  cava  obhquely,  and  empties 
itself  in  the  direction  of  the  blood-stream. 

The  affected  veins  show  all  the  appearances  typical  of 
varicosity,  being  elongated,  tortuous,  dilated,  and  pouched. 
In  some  cases  the  distension  affects  the  venules  in  the 
hilum  testis,  and  in  other  cases  the  disease  is  complicated  by 
thrombosis  or  phlebitis. 

The  testis  on  the  affected  side,  if  one  side  only  be 
involved,  is  sometimes  softer  and  a  Uttle  smaller  than  its 
fellow.  There  is  no  reason  to  believe  that  the  pressure  of 
a  varicocele  ever  causes  atrophy  of  the  testis,  but  it  is 
probable  that,  when  the  varicose  condition  appears  before 
puberty,  it  may  interfere  with  the  proper  development 
of  the  gland. 


CHAPTER  LIII. 

DISEASES  OF  THE  FEMALE  ORGANS 
OF  GENERATION. 

THE  VUI.VA   AKTD  VAGINA. 

Congenital  deformities  of  these  parts  are  in  their  sli.^hter 
degrees  by  no  means  uncommon.    The  hymen,  instead  of 
being  a  crescentic  fold  of  membrane,  or  a  diaphragm  with 
a   central   perforation,   sometimes    forms  a  complete 
septum   across   the  vaginal    orifice.    Until  puberty  is 
reached,  such  a  condition  often  passes  unnoticed,  but  when 
menstruation  commences  the  menstrual  fluids  are  neces- 
sarily retained.    If  the  hymen  is  slight  and  frail,  it  may 
give  way  before  the  pressure  of  the  retained  matter  •  more 
often,  however,  it   is   stretched,  and  bulged  outwards 
through  the  labia,  forming  a  cystic  swelling,  which  in  some 
cases,  by  compressing  the  urethra,  interferes  with  the 
passage  of  urine. 

Division  of  the  vagina  by  a  longitudinal  septum  into 
two  cavities  is  a  rarer  malformation,  and  is  usually  associated 
with  a  bicornuate  or  double  uterus.  OccasionaUy  the 
vagina  is  absent,  and  in  most  of  these  cases  the  uterus  and 
ovaries  are  also  undeveloped. 

Hypertrophy  of  the  labia  or  clitoris  is  in  some 
cases  the  result  of  elephantiasis;  in  others,  of  chronic 
oedema  or  inflammation,  but  is  sometimes  apparently 
idiopathic. 

Inflammation  of  the  vagina  has  already  been  mentioned 
in  connection  with  gonorrhcea,  and  noma  vulvse  has  been 
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included  in  the  chapter  on  Gangrene.  Vulvar  abscesses, 
however,  occur  independently  of  venereal  disease,  and  ap- 
parently originate  in  many  cases  in  the  sebaceous  glands 
which  are  found  in  this  situation.  Warty  growths  and  con- 
dylomata are  generally  the  result  of  irritating  discharges 
from  the  vagina,  and,  though  often  venereal,  are  not  neces- 
sarily so. 

Cystic  tumours  of  the  labia  are  sometimes  of  sebaceous 
origin,  but  in  other  cases  originate  from  contusions  or  com- 
pression during  labour.  Such  cysts  come  under  the  head 
of  "  hfematoma,"  and  contain  dark,  thick  blood ;  they  some- 
times attain  a  very  considerable  size. 

Innocent  tumours  of  a  more  solid  nature  are  usually  soft 
fibromata.  They  'grow  slowly,  are  generally  pendulous 
and  pedunculated,  and  so  soft  as  to  give  to  the  touch  the 
feeling  of  fat  or  fluid. 

The  most  common  malignant  growth  of  the  labia  is 
epithelioma,  and  in  this  situation  such  tumours  grow 
with  considerable  rapidity.  They  often  extend  locally  to 
the  bladder  or  rectum,  and  cause  secondary  growths  in  the 
inguinal  and  pelvic  glands,  and  more  rarely  in  the  viscera. 

TTTIVXOVRS   OF   THE  UTERUS. 

Fibro-myoma  or  uterine  fibroid  is  the  most  common 
new  growth  of  the  uterus.  There  are  three  chief  varieties, 
named  according  to  their  respective  relations  to  the  tissues 
forming  the  uterine  wall — (a)  sub-peritoneal ;  (b)  intramural 
or  interstitial ;  (c)  submucous. 

The  sub-peritoneal  tumours  usually  spring  from  the 
fundus,  and  grow — covered  only  by  peritoneum  and  some- 
times by  a  thin  layer  of  uterine  tissue — towards  the  perito- 
neal cavity.  They  are  more  slow  in  their  growth  than  the 
other  varieties  mentioned,  and  often  cause  no  symptoms  at 
all.  Occasionally,  however,  they  induce  slight  peritoneal 
effusion,  and  may  contract  adhesions  to  the  intestines, 
ovaries,  &c. 

2  H 
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The  intramural  tumours  grow  m  the  substance  of  the 
uterine  wall,  with  which  the  softer  varieties  appear  to  he 
directly  continuous,  the  harder  tumours  being  often  com- 
pletely encapsuled.  They  frequently  cause  considerable 
Hypertrophy  of  the  uterus,  induce  severe  metrorrhagia,  and 
are  often  multiple. 

Fig.  136. 


An  Intramural  Fibroid. 


The  submucous  growths  extend  towards  the  uterine 
cavity,  and  tend  to  become  pendulous  or  pedunculated. 
Like  the  intramural  tumours,  they  cause  uterine  enlarge- 
ment and  haemorrhage,  and,  in  addition,  by  their  pressure 
may  cause  sloughing  of  the  mucous  membrane  which  covers 
them.  In  such  cases  the  growth  itself  may  slough  and  be 
cast  off. 
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21bi'0-myomata  of  all  kinds  appear  to  owe  their  origin  to 
anything  which  causes  prolonged  congestion  or  irritation  of 
the  uterusy  and  occur  especially  in  women  who  have  not 
passed  the  climacteric.  During  the  involution  of  the  organ 
after  pregnancy,  these  growths  not  uncommonly  undergo 
spontaneous  absorption.  After  the  menopause,  not  only 
do  they  usually  cease  to  grow,  but  they  also  share  in  the 
atrophic  changes  which  are  in  progress  in  the  uterus  after 
this  period  of  life. 

Fibro-myomata  differ  somewhat  from  one  another  in 
their  naked-eye  appearance,  for,  the  more  muscular  tissue 
they  have  the  more  soft,  reel,  and  fleshy  is  their  cut  surface; 
whilst  the jn ore  fibrous  they  are  the  whiter  and  denser  are 
they  on  section.  They  are  also  liable  to  undergo  various 
degenerative  changes.  In  old  people  they  are  always  very 
tough  and  fibrous,  and  in  many  become  converted  into 
calcareous  masses.  Less  commonly,  cjsts  are  formed  in 
their  interiors  and  occasionally  attain  a  great  size. 

On  microscopical  examination,  a  fibro-myoma,  as  its  name 
implies,  is  found  to  be  composed  of  a  mixture  of  fibrous 
tissue  and  involuntary  muscle  fibre,  these  being  combined 
in  varying  proportions. 

Mucous  polypi  commonly  grow  from  the  mucous 
lining  of  the  cervix  or  os.  They  are  usually  multiple,  very 
vascular,  and  consist  of  simple  pedunculated  outgrowths 
of  the  mucous  membranes  from  which  they  spring. 

Malignant  tumours  of  the  uterus  may  be  either  car- 
cinomata  or  sarcomata,  and  of  these  the  former  appear  to 
be  by  far  the  most  common. 

Carcinoma  may  be  columnar-celled,  spheroidal-celled, 
or  of  the  epitheliomatous  or  squamous- celled  variety,  the 
columnar-celled  growth  being  the  most  common.  These 
tumours  possess  the  same  microscopical  structure  as  similar 
tumours  in  other  parts  of  the  body.  According  to  the 
quantity  of  their  fibrous  stroma,  they  are  either  dense  and 
scirrhous,  or  soft  and  medullary.  They  commonly  originate 
in  the  cervix,  but  may  spring  from  the  fundus  of  the  uterus. 
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Extending  towards  the  uterine  cavity  on  the  one  hand 
they  cause  a  foul  discharge,  with  much  hasmorrhage  and' 
growing  towards  the  peritoneum  on  the  other,  they  infiltrate 
the  uterine  ligaments,  extend  to  the  bladder  or  rectum 
and  cause  fistulous  communications,  contract  adhesions  to 
the  abdominal  organs,  or  induce  acute  peritonitis.  They 
commonly  cause  glandular  infection,  and  may  become 
disseminated  in  the  viscera.  Epithelioma  is  usually 
described  as  occurring  in  two  varieties-i-one  originating 
usually  in  the  mucous  lining  of  the  cervix;  accompanied  by 
but  little  warty  growth,  causing  a  general  infiltration  of 
^  the  uterine  tissue,  and  ulcerating  at  an  eariy  stage ;  the 
'pother  commencing  at  the  os  uteri,  beginning  as  a  "papillo- 
matous, warty,  or  cauliflower  growth,  and  often  attaining  a 
considerable  size  before  ulceration  begins.  In  either  case 
extension  to  the  neighbouring  viscera,  with  foul  discharge 
and  glandular  afiection,  is  the  usual  sequel. 

Sarcomata  of  the  uterus  have  not  been  yet  sufficiently 
observed  to  allow  of  any  general  rules  being  formulated  as 
to  their  mode  of  growth  or  natural  history. 

TUMOURS    OP  THE  OVARIES. 

Ovarian  tumours  are  either  cystic  or  solid,  and  many  of 
them  are  cystic  with  solid  growths. 

Ovarian  cystpmata  appear  to  be  developed  from 
Graafian  vesicles,  and  in  some  cases  perhaps  from  corpora 
liitea.  The  cysts  may  be  either  single  or  multiple,  and  in 
the  latter  case  the  septa  dividing  them  from  each  other  are 
Uable  to  become  so  thin  as  to  allow  of  communication 
between  the  cavities.  The  fluid  contained  in  the  cysts 
varies  much.  It  is  always  albuminous,  and  in  the  single 
cysts  is  frequently  thin,  watery,  and  yellowish.  In  the 
multiple  cysts  it  is  more  likely  to  be  thick  and  opaque, 
sometimes  acquiring  the  consistence  of  glue  and  a  dark- 
brown  colour.    It  occasionally  contains  cholesterin. 

In  the  case  of  multiple  cysts  there  is  often  solid  growth 
extending  into  the  cystic  cavities.    Such  tumours  are 


OVARIAN  CYSTS.  485 

named  proliferous  cysts.  The  solid  ingrowth  is  gene- 
rally soft  and  myxomatous,  and  is  itself  liable  to  degenerate 
and  form  secondary  cysts  filled  with  blood-stained  fluid. 
In  rarer  instances  the  solid  growth  is  sarcomatous  or 
carcinomatous.  All  varieties  of  cysts  are  liable  to  inflame, 
and  to  contract  adhesions  to  the  abdominal  viscera  and 
parietes. 

Dermoid  cysts  are  also  met  with  in  the  ovary.  Like 
similar  tumours  in  other  parts,  they  are  liable,  after  long 
periods  of  quiescence,  to  take  on  active  growth.  They  con- 
tain sebaceous  matter,  hair,  bones,  teeth,  &c.,  and  some- 
times attain  considerable  size. 

Parovarian  cysts,  or  cysts  of  the  broad  ligament,  are 
situated  in  the  latter  structure,  and  not  in  the  ovary  itself. 
They  are  single,  contain  a  clear,  watery  fluid,  and  never 
contain  solid  ingrowths. 

Sohd  fibrous  and  mahgnant  tumours  of  the  ovary  are 
also  met  with,  but  are  not  of  common  occurrence. 


CHAPTER  LIV. 


BISEASBS  OP  THE  BREAST. 

Diseases  of  the  breast  are  infinitely  more  common  in 
women  than  in  men,  the  mammary  gland  in  the  latter 
being  in  a  rudimentary  state.  It  must  be  understood, 
therefore,  that  the  following  description  of  diseases  of  the 
breast  refers,  unless  the  contrary  be  expressly  stated,  solely 
to  the  female  breast. 

IM-FI,AMiytATXONr   AWD  ABSCESS. 

The  hyperemia  and  irritation  produced  by  suckling  are 
the  most  common  causes  of  acute  inflammation  of  the 
breast.  Most  cases  occur  either  soon  after  pregnancy  or 
when  suckling  has  been  unduly  prolonged  to  some  ten  or 
twelve  months  or  more. 

In  the  slighter  cases  the  nipple  and  areola  alone  are 
affected,  the  skin  covering  them  becoming  at  first  red  and 
swollen,  and  afterwards  eczematous,  excoriated,  and  raw. 
Cracks  or  fissures  also  form,  and  definite  ulcers  may  be 
developed.  Sometimes  the  inflammation  terminates  in  the 
formation  of  a  small  superficial  abscess  in  the  areola  or 
neighbouring  subcutaneous  tissue. 

In  another  class  of  cases  the  gland  tissue  itself  is  involved 
m  the  inflammatory  process,  which  appears,  in  some  cases 
at  least,  to  extend  from  a  cracked  and  fissured  nipple.  A 
single  lobule  only  is  at  first  implicated,  and  in  its  substance 
pus  may  collect,  whilst  the  rest  of  the  gland  remains 
unaflfected.    If  not  treated,  however,  by  early  and  free 
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incision,  the  pus  soon  makes  its  way  to  other  lobules,  and 
before  it  obtains  an  exit  through  the  skin,  becomes  more 
■  or  less  diffused.  In  consequence  of  the  fascial  prolongations 
of  the  gland  capsule,  a  single  opening  now  will  not  suflSce 
to  give  ready  exit  to  the  matter,  and  incisions  have  fre- 
quently to  be  made  into  each  of  the  lobules  implicated  in 
the  suppuration. 
V  The  cellular  tissue  behind  the  breast  is  less  frequently 
the  seat  of  suppuration  than  the  nipple  or  the  gland  itself. 
When  pus  forms  in  this  situation,  it  pushes  the  whole 
breast  forwards  and  makes  its  way  to  the  surface  at  the 
lower  margin  of  the  mamma. 

Chronic  abscess  may  also  develop  in  the  breast,  and 
like  the  more  acute  inflammation,  is  generally  the  sequel  of 
parturition  or  of  a  miscarriage.  The  pus  is  often  sur- 
rounded by  a  considerable  amount  of  fibrous  tissue,  and,  if 
it  be  placed  in  the  deeper  parts  of  the  gland,  may  closely 
simulate  a  solid  growth. 

Chronic  interstitial  mastitis  is  a  form  of  inflamma- 
tion of  the  breast  which  is  seen  most  commonly  in  women 
who  have  passed  the  climacteric.  It  is  generally  confined  to 
one  or  two  lobules  of  the  gland,  and  is  characterised  by  the 
formation  of  much  fibrous  tissue,  with  consequent  indura- 
tion, thickening,  and  nodulation  of  the  mammary  substance. 
On  section,  the  affected  lobules  are  found  to  be  more  white, 
fibrous,  and  dense  than  the  remainder  of  the  breast,  whilst 
a  microscopical  examination  shows  infiltration  with  leuco- 
cytes, formation  of  fibrous  tissue,  fatty  degeneration  and 
destruction  of  the  epithelium,  and  slight  dilatation  of  the 
ducts  and  acini  in  the  form  of  minute  cysts.  This  condition 
not  only  simulates  scirrhous  cancer,  but  is  occasionally  the 
precursor  of  a  carcinomatous  growth. 

Paget's  disease  of  the  nipple  is  the  name  given  to  a 
peculiar  form  of  eczema  limited  at  first  to  the  nipple  and 
areola,  and  characterised  by  its  obstinate  resistance  to  all 
treatment,  its  tendency  to  ulcerate,  and  its  liability  to 
be  succeeded  by  the  development  of  carcinoma. 
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The  areola  is  at  first  bright  red  and  inflamed,  the  epithe- 
lium subsequently  peeling  off  in  branny  scales  a^d  lealg  a 
raw  surface,  trom  which  exudes  a  watery  discharge,  whL 
tends  to  dry  and  form  scales.  From  the  commencement 
of  the  disease  the  affected  parts  are  much  more  red  and 
congested  than  are  eczematous  tissues.  After  a  time 
ulceration  succeeds,  extending  to,  and  destroying  the  nipple 
in  many  cases. 


Fig.  137. 
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Skin  from  ' '  Pagefs  Disease  "  of  the  Nipple,  showing  the 
large  vacuolated  cells  in  the  epidermis. 

The  nature  of  the  process  has  been  carefully  described  by 
Mr.  Butlin;  and  in  thii^teen  breasts  which  I  have  myself 
examined  I  have  found  very  nearly  the  same  conditions 
that  were  seen  by  him. 

The  process  originates  in  an  inflammation  of  the  derma, 
with  small  cell  exudation  beneath  the  epithelium.  The 
latter,  in  its  turn,  is  implicated,  its  cells  being  loosened 
from  one  another  by  fluid  exudation,  and  finally  cast  ofl:'. 
The  derma  being  exposed,  the  inflammatory  process  ad- 
vances more  rapidly,  and  proceeds  to  the  formation  of  pus 
and  the  destruction  of  the  true  skin.  The  inflammation 
now  extends  along  the  ducts,  causing  their  epithelial  lining 
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to  proliferate,  the  cells  sometimes  collecting  in  masses, 
which  fill  the  tubes.  Following  this,  there  is  a  tendency 
for  the  epithelial  cells  in  the  acini  or  ducts  to  grow  out  into 
the  surrounding  tissue  and  to  take  on  cancerous  growth,  an 
event  which  is  generally  preceded  by  inflammatory  changes 
in  the  connective-tissue  stroma  of  the  mamma,  indicated  by 
exudation  of  leucocytes  and  fibrous  thickening.  The  can- 
cerous growth  is  sometimes  directly  continuous  with  the 
nipple,  but  is  more  often  quite  separate  from  it  and  placed 
deep  in  the  breast.  It  is  usually  a  spheroidal-celled  scir- 
rhous carcinoma,  though  columnar-celled  tumours  have 
been  described. 

A  microscopical  examination  shows  in  the  epidermis 
numerous  round  or  oval  vacuolated  cells,  which  are  most 
numerous  in  the  superficial  layers  of  the  epithelium.  The 
appearances  presented  by  these  cells  are  characteristic  of 
the  disease. 

Paget's  disease  must  not  be  confused  with  an  eczematous 
condition  of  the  nipple  which  is  sometimes  seen  as  a  sequel 
to  a  cancerous  growth,  and  which  appears  to  result  from 
some  irritating  discharge  from  the  ducts. 

Hypertrophy  of  the  breasts,  in  the  true  sense  of  the 
term,  is  very  rare,  but  cases  have  been  recorded  in  which 
the  gland  has  attained  many  pounds  weight,  and  has,  on 
account  of  its  weight,  required  amputation.  Most  hyper- 
trophied  breasts  owe  much  of  their  size  to  the  presence  of 
numerous  fibro-adenomatous  tumours. 

Galactocele  is  the  name  given  to  a  cyst  of  the  breast 
containing  milk.  It  develops  in  connection  with  lactation, 
and  is  supposed  to  originate  in  rupture  of  one  of  the  milk- 
ducts.  Such  a  cyst  may  contain  a  pint  or  more  of  fluid, 
which  in  some  cases  is  entirely  absorbed.  In  other  cases 
the  fluid  is  reduced  to  a  caseous  pulp,  occasionally  gives  rise 
to  suppuration,  and  is  discharged  together  with  the  pus. 
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TUMOURS  OF  THE  BREAST. 

Tumours  of  the  breast  are  commonly  of  a  mixed  nature, 
containing  both  connective-tissue  and  epithelial  elements. 
It  IS  not,  therefore,  possible  to  classify  them  under  either 
the  connective-tissue  or  epithelial  new  growths.  The 
classification  of  these  tumours  is  made  still  more  difficult 
by  the  fact  that  they  are  often  complicated  by  cysts ; 
nevertheless,  their  structure  is  generally  perfectly  clear. 

ADETTOnXA,  ADElVro  FIBROMA,  ADEIVTO-SARCOMA. 

These  are  the  names  given  to  a  class  of  mammary 
tumours  which  all  contain  a  certain  amount  of  breast 
tissue  embedded  in  a  fibrous  or  fibro-sarcomatous  matrix. 
The  pure^denoma  is  very  rare  if  the  name  is  strictly 
limited  to  tumours  composed  throughout  of  tissue  such  as 
is  found  in  a  lobe  of  the  normal  mamma.  I  have  seen 
only  two  examples  amongst  a  large  number  of  mammary 
growths.  They  were  yellowish-white  in  colour,  soft,  lobu- 
lated,  and  encapsuled,  and,  on  section,  showed,  under  the 
microscope,  numerous  ducts  and  acini  embedded  in  a 
fibrous  matrix.  The  only  point  in  which  their  structure 
diflfered  from  that  of  a  normal  breast  was  that  the  gland 
tissue  was  irregular  in  the  manner  of  its  arrangement. 

Adeno -fibromata  are  the  growths  which  are  commonly 
spdEen  of  as  "  chronic  mammary  tumours,"  although  this 
name  is  used  very  loosely,  and  is  also  applied  to  many  of 
the  adeno-sarcomata  as  well.    The  adeno-fibroma  is  the 
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commonest  of  breast  tumours.  It  is  generally  single, 
movable  in  the  mamma,  lobulated  on  tbe  surface,  encap- 


Adenoma  of  the  Breast.    The  tumour  does  not  materially 
differ  from  normal  breast  tissue.    (Zeiss,  A.) 

suled  except  in  its  deeper  parts,  where  it  is  commonly 
continuous  with  the  surrounding  gland ;  on  section,  it  is 
found  to  be  firm,  white,  and  fibrous,  and  to  exude  a  little 


Fibro  adenoma  of  the  Breast.  The  glandular  tissue  is 
badly  developed,  and  is  mingled  with  much  fibrous  tissue. 
(Zeiss,  A.) 

viscid  fluid.  Microscopical  examination  shows  a  stroma  of 
fii)XQus_tissue,  in  which,  in  typical  specimens,  but  few  con- 
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Fig.  139. 


ADENO-SAECOMA. 
nective-tissue  cells  are  found,  mixed  with  a  variable  amount 
of  ^land  tissue.  In  some  cases  the  gland  tissue  is  exceed- 
ingly scanty,  not  more  than  one  or  two  acini  appearing  in 
asmglefieldof  the  microscope;  in  others,  as  much  as  a 
quarter  or  a  third  of  the  growth  is  composed  of  glandular 
elements.  The  acini  and  ducts  are  usually  not  well  formed, 
the  lumen  of  the  tubes,  as  well  as  their  outline  and  Hmit- 
ing  membrane,  being  ill-defined,  and  their  epithelial  ceUs 
small  and  more  numerous  than  natural.    (See  Fig.  139.) 

Adeno-sarcomata  are  not  separated  by  any  hard-and- 
fast  line  from  the  adeno-fibromata,  there  being  all  gi-ades 
of  intermediate  growth.  An  adeno-sarcoma  resembles  an 
adeno-fibroma  in  its  encapsulation  and  its  lobulated  sur- 
face, but  is  softer^  less  fibrous,  and  more  gelatinous  on 
section.  Microscopical  examination  shows  a  stroma  com- 
Eo§§d_qf  delicate  fibrous  tissue,  containing  numerous  oval 
or  spindle  cells  mingled  with  a  good  deal  of  homogeneous 
mucoid  material  and  a  few  branched  or  stellate  cells.  In 
the  midst  of  this  complex  stroma  is  embedded  gland  tissue, 
such  as  has  already  been  described  as  occurring  in  the 
adeno-fibromata. 


CYSTIC  ADEirO-FZBROMA  AND  CYSTIC  ASSKiTO- 
SARCOIMCA.  —  SERO-CYSTIC  TiriMCOURS.  —  FROI.Z- 
FEROVS  CYSTS. 

In  many  of  the  adeno-fibromata  and  adeno-sarcomata, 
cysts  develop  from  the  mammary  acini  and  ducts.  These 
vary  greatly  in  size  in  diflferent  tumours  and  in  difierent 
parts  of  the  same  growth.  In  many  tumours  which  to 
the  naked  eye  are  apparently  not  cystic,  the  microscope 
shows  that  here  and  there  throughout  the  sections  the 
acini  and  ducts  are  distended,  and  form  irregular  cavities 
or  spaces,  in  some  places  elongated  and  slit-like,  at  other 
parts  more  rounded  or  oval.  In  other  tumours,  cysts  of 
all  sizes,  some  a  couple  of  inches  in  diameter,  are  found, 
filled  with  serous  or  mucoid  fluid,  and  containing  in  most 
cases  a  certain  amount  of  solid  growth.    The  cysts  are 
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lined  by  one  or  more  layers  of  short  columnar  or  sphe- 
roidal epithelium,  though  in  many  cases  where  the  cavities 
are  large  the  epithelial  lining  is  very  liable  to  separate 
during  the  manipulation  necessary  for  the  preparation  of  a 
microscopical  section. 

Cystic  adeno-fibromata  and  adeno- sarcomata  have  long 
been  known  as  the  "sero-cystic  tumours  of  Brodie,"  and 
under  that  heading  growths  of  very  different  structures 
have  been  classified.    These  tumours  are  generally  of  con- 
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Fibro-adenoma  of  the  Breast  with  Cysts.  The  cysts  are 
developed  from  the  mammary  acini,  and  are  lined  by 
epithelium.    (Zeiss,  A.) 

siderable  size,  and  may  attain  several  pounds  in  weight. 
Their  surface  is  bossed,  the  cysts  presenting  themselves  as 
rounded  swellings  of  various  dimensions.  Their  consistence 
is  unequal ;  elastic  or  fluctuating  in  some  parts,  they  are 
sohd  in  others.  A  section  liberates  a  certain  amount  of 
clear  or  slightly  blood-stained  serous  or  mucous  fluid,  and 
shows  that  the  tumour  as  a  whole  is  encapsuled-  The  solid 
portions  of  the  growth  are  either  white  and  fibrous,  or 
pinkish,  fleshy,  soft,  mucoid,  or  gelatinous.  The  cysts  in 
some  cases  are  chiefly  filled  with  fluid,  in  others  they 
contain  masses  of  new  growth,  and   are  then  named 
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"  proliferous."  The  solid  growth,  however,  is  not  really 
withm  the  cyst  cavity,  although  to  the  naked  eye  it  may 
appear  to  be  so.  It  is  simply  a  part  of  the  new  growth, 
formmg  the  bulk  of  the  tumour,  which  has  invaginated  the 
byst-wall  in  front  of  it,  and  thrust  it  into  its  own  cavity 
Ihe  protruding  mass  is  always  covered  by  the  epithelial 

Fig.  141. 


Fibro-sarcoma  of  the  Breast  with  Cysts  (Sero-cystic 
Disease).  The  cysts  are  lined  by  epithelium.  The  new 
growth  springs  from  the  connective  tissue  of  the  mamma, 
and  several  processes  of  it  have  extended  into  the  cavity  of 
the  large  central  cyst,  and  partly  filled  the  latter.  These 
intra-cystic  growths  are  covered  by  the  epithelium  lining  the  • 
cyst.    (Zeiss,  A.) 

cells  which  line  the  cysts,  and  does  not  penetrate  or  f  ungate 
through  them. 

Microscopical  examination  shows  that  in  the  cystic  adeno- 
fibromata  the  growths  have  the  same  structure  as  the 
adeno-fibromata,  which  are  uncomplicated  with  cysts; 
similarly,  the  cystic  adeno-sarcomata  have  that  of  the 
adeno-sarcomata  without  cysts.  Many  of  the  so-called 
"  chronic  mammary  tumours  "  are  simply  proliferous  cystic 
tumours  on  a  small  scale. 

The  clinical   course  run   by  the  tumours  above 
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mentioned  differs  _ according  to  their  structure.  The  solid 
growths,  whose  structure  is  chiefly  fibrous  and  glandular — 
the  adeno-fibromata — develop  in  young  women,  and  are 
most  common  between  the  ages  of  seventeen  and  twenty- 
seven.  They  grow  slowly,  and  never  attain  a  great  bulk, 
\  being  seldom  larger  than  a  walnut.  They  do  not  affect  the 
•  lymphatic  glands  or  implicate  the  skin,  and  are  generally 
freely  movable  in  the  breast.  In  most  cases  they  do  not 
cause  severe  pain,  and  are  not  tender,  though  some  few  of 
them  are  so  painful  as  to  have  acquired  the  name  of  "  pain- 
ful mammary  tumours."  These  do  not  differ  in  their 
structure  from  the  painless  growths. 

The  adeno-sarcomata  grow  mOTe_rapidly  than  the 
adeno-fibromata,  and  attain  a  greater  size.    They  are, softer 
Y  than  the  latter,  but  do  not  implicate  the  tissue  outside  the 
I  breast  or  involve  the  lymphatic  glands.    Clinically  as  well 
as  structurally  they  are  not  definitely  separated  from  the 
more  fibrous  growths. 

The  proliferous  cystic  tumours  are  generally  seen 
in  women  somewhat  older  than  those  in  whom  the  solid 
growths  usually  occur,  but,  like  the  latter,  their  clinical 
course  depends  on  their  structure.  If  the  intra-cystic 
growths  and  the  stroma  of  the  tumour  be  fibrous,  several 
years  may  elapse  before  the  patient  applies  for  relief,  and  I 
have  seen  breasts  removed  in  which  the  swelling  had  existed 
as  long  as  six  or  seven  years.  When,  however,  the  stroma 
is  sarcomatous  the  rapidity  of  increase  is  vastly  greater^ 
and  is  in  proportion  to  the  abundance  of  the  cell-growth 
and  the  absence  of  fully  formed  fibrous  tissue.  The  breast 
in  bad  cases  may  double  its  size  within  six  or  eight  months. 
The  more  sarcomatous  the  tumour,  the  more  likely  it  is  to 
implicate  the  skin,  which  in  these  cases  is  destroyed  rather 
by  pressure  than  by  infiltration,  and  allows  the  protrusion 
of  a  bleeding  mass  which  soon  ulcerates  from  exposure, 
and  discharges  pus  mixed  with  blood-stained  fluid  from 
the  cysts. 

Before  the  skin  is  involved,  a  breast  containing  a  pro- 
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liferous  cystic  growth  presents  a  very  irregular  outline  the 
surface  being  raised  so  as  to  form  rounded  swellings  of 
various  sizes  which  correspond  to  the  cysts  above  described. 
A  serous  blood-stained  discharge  is  often  noticed  to  exude 
from  the  nipple,  and  can  be  increased  by  pressure.  This 
results  from  a  communication  existing  between  one  of  the 
milk  ducts  and  a  cyst  containing  fluid.  However  large  a 
size  the  proliferous  growths  acquire,  they  practically  never 
implicate  the  lymphatic  glands,  and  only  a  few  of  the  more 
sarcomatous  ones  become  disseminated. 

Fibrous  tumours  unmixed  with  any  gland  tissue  are 
rare,  and  do  not  differ  materially  from  the  adeno-fibromata. 

Sarcomatous  growths,  solid  throughout,  and  containing 
no  gland  tissue,  are  more  common  than  the  pure  fibromata, 
but  are  still  of  comparatively  rare  occurrence.  Round, 
oval  and  spindle-celled  sarcomata  have  been  seen  in  the 
breast,  and  here,  as  elsewhere,  the  round-celled  growths 
develop  more  rapidly  and  show  a  greater  tendency  to 
disseminate  than  do  the  spindle-celled  tumours.  The 
axillary  glands  are  very  rarely  involved. 

Cartilaginous  and  bony  tumours  of  the  breast  are 
very  uncommon,  there  being  only  about  half  a  dozen  cases 
on  record.  In  several  of  these  also  the  cartilage  or  bone 
was  merely  a  part  of  a  growth  which  was  otherwise  sarco- 
matous. 

Cyst£  of  .the.  breast  are  usually  divided  into  retention 
cysts  and  serous  cysts. 

Retention.  _cysts  are  formed  by  distension  of  the 
mammary  acini  and  ducts.  They  may  be  either  single  or 
multiple,  but  the  latter  is  the  more  common  form.  They 
are  frequently  seen  in  elderly  women  in  whom  the  breasts 
are  undergoing  atrophic  changes,  and  are  then  sometimes 
called  "  involution  cysts,"  but  they  may  occur  at  any  period 
of  life.  Their  size  varies  much ;  in  some  cases  they  are 
quite  microscopic,  in  others  they  contain  five  or  six  ounces 
of  fluid.  The  latter  is  in  some  cysts  quite  clear  and  watery, 
in  others  blood-stained,  thick,  and  viscid.     The  tension 
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inside  the  cyst  is  occasionally  so  great  that  when  the  latter 
is  situated  in  the  deeper  parts  of  the  mamma  it  simulates 
a  solid  tumour. 

Microscopical  examination  of  different  specimens  shows 
all  stages  of  development  from  the  mammary  tissue,  the 
cyst-wall  being  formed  of  fibrous  tissue  lined  by  epitheHum, 
which  is  either  spheroidal  or  columnar  according  as  the 
cyst  has  developed  from  an  acinus  or  a  duct.  The  larger 
the  cyst  the  more  flattened  is  its  epithelial  lining,  and  the 
greater  tendency  is  there  for  the  latter  either  to  become 
quite  flat  or  to  be  shed.    Thus  it  is  common  to  find  cysts 
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Portion  of  a  Papillomatous  Ingrowth  from  a  Duct-papil- 
loma  of  the  Breast.  It  consists  of  a  delicate  stroma  of  con- 
nective tissue  covered  by  columnar  epithelial  cells.  (Zeiss,  A.) 

which  are  lined  in  part  by  flattened  epithelium,  which  in  the 
rest  of  the  circumference  is  absent. 

In  some  cases  papillary  growths  of  a  bright  red  colour, 
like  minute  raspberries,  grow  from  the  cyst- walls.  They 
are  composed  of  a  very  delicate  connective  tissue  with  thin- 
walled  blood-vessels  covered  by  epithelium,  and  are  very 
liable  to  bleed. 

In  cases  of  cysts  containing  these  papilla?,  I  have  seen 
considerable  discharge  of  blood-stained  fluid  from  the 
nipple.  They  grow  especially  in  those  cysts  which  are 
formed  by  distension  of  the  ducts.    (See  Fig.  142.) 

Serous  cysts  of  the  breast  are  supposed  to  be  formed 
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by  distension  of  a  connective-tissue  space  or  lymph  space 
with  serous  fluid.  There  is  really  no  proof  that  cysts  are 
formed  in  this  way  in  the  breast,  and  it  has  never  been 
explained  why  such  cysts  should  be  so  common  when  they 
are  associated  with  the  connective  tissue  of  the  mamma, 
whilst  in  other  parts  of  the  body  they  are  only  very  rarely 
found  as  new  formations.  I  myself  am  of  the  opinion  that 
the  so-called  serous  cysts  are  really  formed  by  the  distension 
of  acini,  and  that  the  failure  to  find  an  epithelial  lining 
results  either  from  the  cells  of  the  latter  having  become 
extremely  flattened,  so  as  to  resemble  endothelium,  or 
having  been  shed  as  already  described.  My  reason  for 
arriving  at  this  conclusion  is,  that  an  examination  of  many 
cystic  breasts  has  shown  me  all  stages  between  cysts  lined 
by  typical  glandular  epithelium,  and  those  in  which  no 
such  lining  could  be  demonstrated. 


CARCXirOMA. 

Spheroidal-celled  carcinoma  is  met  with  in  the  breast  in 
all  its  varieties — scirrhous,  encephaloid,  and  colloid,  but  of 
these  the  first  is  infinitely  the  most  common. 

Scirrhous  carcinoma  is  most  often  observed  in 
women  over  forty,  but  is  occasionally  seen  in  patients 
younger  than  this  by  some  eight  or  ten  years  or  more. 
It  usually  commences  as  a  hard  rounded  lump,  which  is 
movable  and  painless — conditions  which  are  very  commonly 
considered  to  be  incompatible  with  malignancy,  but  it  is 
therefore  all  the  more  necessary  to  bear  them  in  mind.  As 
I  the  lump  increases,  it  becomes  rough,  irregular,  and  nodular, 
I  more  evidently  hard,  and  less  movable.  When  the  tumour 
approaches  the  skin,  it  commonly  causes  the  latter  to 
become  dimpled  or  puckered,  and  at  a  later  date  widely 
adherent.  At  the  same  time,  or  sooner,  the  nipple  is 
commonly  retracted,  and  round  hard  nodules,  the  size  of  a 
pea,  or  smaller,  may  develop  in  the  derma.  The  affected 
skin  soon  becomes  red,  shiny,  and  often  oedematous,  finally 
ulcerating  .at  one  spot,  and  allowing  the  protrusion  of  a 
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bleeding  mass  of  cancer.  The  tumour,  however,  extends 
not  only  towards  the  surface,  but  also  to  the  deeper  parts, 
infiltrating  the  pectoral  muscles,  fixing  the  breast  so  that 
It  becomes  perfectly  immovable,  and  even  extending  down 
to  the  ribs  themselves.  At  an  early  period  the  lymphatic 
glands  in  the  axilla  become  enlarged  and  hard,  the  glands 
"above  the  clavicle  following  suit  as  the  disease  progresses. 
The  masses  formed  by  the  cancerous  lymphatics  sometimes 
attain  a  great  size,  and,  by  infiltrating  the  axillary  nerves, 
may  cause  the  patient  intense  pain.  OEdema  of  the  arm  is 
often  produced  by  their  pressure  on  the  main  vein. 


Fig.  143. 


Section  of  a  Breast  with  Scirrhous  Carcinoma.  The 
growth  infiltrates  the  fat,  and  has  caused  retraction  of  the 
nipple.  (From  a  specimen  in  St.  Thomas's  Hospital 
Museum. ) 

By  the  time  the  skin  has  given  way,  and  the  axillary 
glands  are  enlarged  the  patient's  health  also  fails,  emacia- 
tion being  sometimes  very  rapid.  Death  may  result  from 
exhaustion  caused  by  pain  and  discharge  of  blood  and  pus 
from  the  ulcerating  mass,  but  it  is  often  the  result  of  other 
complications.  One  of  the  commonest  of  these  is  pleurisy 
a  condition  very  readily  accounted  for  when  we  consider 
that,  by  the  time  that  the  tumour  has  penetrated  the 
pectoral  muscle,  but  little  intervenes  between  it  and  the 
pleura.  The  latter  may  be  involved  either  by  direct 
extension   of    the   growth,   by   infection    through  the 
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lymphatics,  or  by  secondary  deposit.  A  fatal  termination 
may  also  result  from  secondary  growths  in  internal  organs. 
The  viscera  most  commonly  affected  are  the  liver  and  lungs, 
but  I  have  myself  seen  cases  in  which  all  the  viscera  in  the 
abdomen  and  thorax  were  involved  at  once.  Growths  in 
the  bones  also  are  by  no  means  uncommon,  and  are  fre- 
quently very  insidious,  perhaps  causing  no  symptoms  of  any 
kind  until  some  slight  movement  results  in  a  spontaneous 
fracture. 

The  above  description  of  the  course  of  a  scirrhous  cancer 
applies  to  most  cases,  but  not  to  all,  and  the  exceptions 
demand  a  brief  recognition.  Instead  of  commencing  as 
an  isolated  small  lump,  the  tumour  may  from  the  beginning 
affect  a  large  portion  of  the  whole  breast,  being  diffused  as 
it  were  throughout  its  substance,  and  presenting  to  the 
touch  an  ill-defined,  indurated  swelling.  In  such  cases 
especially,  the  skin  is  hable  to  be  involved  over  a  large  area, 
being  at  first  puckered  and  lumpy,  but  afterwards  converted 
into  a  brawny  mass  of  leathery  consistence,  and  of  a  dusky- 
red  tint,  which  envelops  the  thorax  in  a  rigid  inelastic 
sheath,  which  has  been  compared  to  a  hide  or  a  cuirass. 

Atrophic  scirrhus  is  the  term  applied  to  a  form  of  hard 
carcinoma,  which  occurs  in  elderly  and  thin  women,  and  is 
characterised  by  the  constant  tendency  of  the  tumour  to 
shrink  and  contract  rather  than  to  increase  in  size  and 
fungate.  Growths  such  as  this  are  very  chronic,  and  may 
last  several  years  without  making  notable  progress.  They 
may,  nevertheless,  destroy  life  by  causing  secondary  growths 
in  the  viscera. 

On  section,  scirrhous  carcinoma  of  the  breast  grates  or 
creaks  under  the  knife.  Its  cut  surface,  which  has  been 
compared  to  that  of  a  raw  potato  or  an  unripe  pear,  is 
concave,  greyish  or  bluish-grey  in  tint,  and  marked  by 
irregular  white  dots  and  streaks.  By  a  little  pressure  some 
of  this  white  matter  may  be  squeezed  out,  and  is  found,  on 
microscopical  examination,  to  consist  of  broken-down 
epithelial  cells.    Scraping  with  a  knife  generally  produces 


DUCT  OANOBR. 


501 


a  few  drops  of  dirty  opalescent  fluid,  also  containing 
epithelial  cells  of  all  shapes  and  sizes.  The  margin  of  the 
tumour  is  very  irregular  and  ill-defined,  close  examination 
often  showing  that,  as  it  implicates  the  neighbouring  fat  or 
gland  tissue,  portions  of  the  latter  are,  as  it  were,  sur- 
rounded by  oftshoots  from  the  main  growth  preparatory  to 
their  absorption  :  small  pieces  of  fat  may  thus  be  seen 
embedded  in  the  growing  edge.  There  is  never  any  trace 
of_a_capsule.  The  retraction  of  the  skin  or  (^the  nipple 
is  produced  by  the  contraction  of  the  fibrous  stroma  of  the 
tumour.  The  nipple  is  drawn  down  by  its  main  ducts 
becoming  involved,  and  consequently  may  entirely  escape 
retraction  if  the  tumour  is  limited  to  the  margin  of  the 
mamma.  In  some  cases  c^tic__cavities  form  in  the  more 
central  portions  of  the  mass.  They  result  from  degenerative 
changes,  and  contain  a  dark  blood-stained  fluid.  More 
rarely,  svippuration  occurs,  and  in  exceptional  cases  there  is 
a  considerable  collection  of  pus.  Sections  of  the  lymphatic 
glands,  and  of  other  secondary  growths,  show  appearances 
similar  to  those  presented  by  the  original  tumour. 

Microscopical  examination  shows  the  structure  common 
to  all  the  scirrhous  carcinomata.  The  white  masses  which 
can  be  squeezed  out  are  formed  by  degeneration  of  the  cell 
masses,  as  well  as  by  a  catarrh  of  the  ducts,  the  epithe- 
lium from  which  is  unable  to  escape  owing  to  the  pressure 
of  the  growth. 

VZIiIiOUS   OR  DUCT  CAM'CER. 

Villous  cancer  is  a  form  of  carcinoma  which  is  much 
softer  than  scirrhous  carcinoma.,  and  either  of  a  red  tint,  or 
else  so  filled  with  extravasated  blood  as  to  be  mistaken  for 
a  melanotic  tumour,  or  a  blood-cyst.  Closer  examination 
reveals  the  presence  of  rninute  cysts,  filled  with  blood- 
stained fluid,  and  some  soft  solid  growth.  The  microscope 
shows  a  fibrous  stroma  enclosing  alveoli  of  considerable 
size.  These  alveoli  are  identical  with  the  cysts  seen  by  the 
naked  eye,  and  are  fined  by  columnar  epithelium.  From 
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tbeir  walls,  "villous  "  or  papillary  processes  sprout,  formed 
of  a  delicate  stroma  of  fibrous  tissue  enclosing  blood-vessels, 

Fig.  144. 


Section  of  a  Duct  Cancer  showing  the  interlacing  processes 
covered  by  columnar  epithelium.    (Crouch,  |  in.) 

and  covered  by  columnar  epitbelium.  Both  stroma  and 
alveoli  contain  mucb  extravasated  blood. 


Section  of  a  Breast  with  nodules  of  duct  cancer  in  it 
and  in  the  mammary  fat. 

Tumours  of  this  nature  are  not  so  rare  as  was  previously 
Their  clinical  course  seems  to  difier  from  that  of 


thought 
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scii-rhous  cancer.  They  grow  more  slowly,  are  not  so  liable 
to  affect  the  glands,  do  not  recur  so  quickly  or  frequently 
after  removal,  and  show  little  tendency  to  disseminate. 
I  Their  growth  is  often  associated  with  a  discharge  of  blood- 
'  stained  serum  from  the  nipple,  but  they  do  not  produce 
that  retraction  of  the  nipple  which  so  often  accompanies 
scirrhous  cancer. 

ENTCEPHAIiOXS  CANCER. 

Encephaloid  carcinoma  of  the  breast  is  decidedly  very 
rare— i.e.,  if  the  term  be  limited,  as  it  ought  to  be,  to  soft 
brain-like  tumours  of  a  dirty-white  colour,  which  readily 
break  down  on  section.  Their  growth  is  very  rapid,  and 
their  tendency  to  disseminate  great.  Such  tumours  have 
already  been  fully  described  at  p.  194. 


co:liiOxd  CAircER. 

Colloid  cancer  of  the  breast  is  also  rare,  but  not  so  much 
so  as  the  encephaloid  variety.  Its  clinical  course  differs 
from  that  of  the  ordinary  scirrhous  tumours  in  that  the 
tumours  are  less  liable  to  affect  the  glands  and  to  dissemi- 
nate, and  if  removed  do  not  show  so  great  a  tendency  to 
recur.    Its  structure  has  already  been  described  at  p.  195. 

Tumours  of  the  male  breast  are  of  rare  occurrence.  I 
have  seen  instances  of  spindle-celled  sarcoma,  of  scirrhous 
and  encephaloid  carcinoma  as  well  as  of  adeno-fibromata ; 
but  in  all  the  growths  the  absence  of  mammary  tissue, 
and  consequently  of  cysts,  is  very  marked. 


CHAPTER  LVI. 


DISEASES  or  THE  HPS,  MOUTH, 
AND  SAZ.IVAIIY  GX.ANDS. 

The  congenital  deformities  of  the  lips  and  palate  are  dealt 
with  in  another  chapter,  and  it  only  remains  to  mention 
that  in  some  cases  there  is  an  hypertrophy  of  the 
mucous  membrane,  causing  a  protrusion  and  thickening 
which  may  be  very  unsightly.  Slight  thickenings  are  com- 
paratively common  in  strumous  subjects,  but,  in  addition  to 
these,  there  are  other  cases  in  which  the  hypertrophy  is 
much  greater  and  more  definite,  and  is  attributed  by  Mr. 
Bryant  to  overgrowth  of  the  submucous  glands.  The 
hypertrophy  is  usually  most  marked  in  the  upper  lip. 
Examples  of  this  disease  are  by  no  means  common. 

In  other  cases  of  acquired  deformity  the  aperture  of  the 
mouth  is  much  narrowed  by  the  contraction  of  cicatrices, 
the  result  of  lupus  or  cancrum  oris,  and,  in  older  subjects, 
of  epithelioma  or  rodent  ulcer. 

Deep  cracks  and  fissures  sometimes  form  in  the 
lower  lip,  especially  in  the  middle  line.  At  first  they  are 
quite  superficial,  but,  if  left  untreated,  they  sometimes 
extend  to  a  considerable  depth,  and  even  when  healed  leave 
a  permanent  depression.  The  fissures  which  are  sometimes 
seen  about  the  angles  of  the  mouth  in  children  are  fre- 
quently indicative  of  congenital  syphilis,  but  they  occur  also 
in  strumous  patients. 

Ulcers  of  the  mucous  surface  of  the  lips  are  of  common 
occurrence  in  early  life,  and  are  usually  due  to  errors  in 
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diet,  leading  to  dyspepsia.  In  patients,  also,  who  are 
seriously  ill  from  any  cause,  superficial  ulcerations  and 
excoriations  are  commonly  seen.  More  rarely  the  ulceration 
extends  deeply,  and  causes  considerable  destruction  of  the 
submucous  tissues.  It  should  be  remembered  that  these 
ulcers  are  not  merely  of  local  origin,  but  are  dependent 
rather  on  the  constitutional  condition  of  the  patient. 

Primary  syphUitic  sores  are  of  sufficiently  frequent 
occurrence  on  the  lips  to  merit  special  mention.  They  are 
generally  said  to  be  most  common  on  the  upper  lip,  and  are 
usually  met  with  in  comparatively  young  patients.  They 
frequently  afford  excellent  examples  of  the  jrae  Hunterian 
chancre,  being  raised,  definitely  circumscribed,  with  a  raw 
excoriated  surface,  and  a  very  indurated  base.  The  lymphatic 
glands  are  early  afiected,  not  only  those  in  the  sub-maxillary 
regions,  but  those  over  the  ramus  of  the  jaw  and  in  the 
anterior  triangles  of  the  neck  being  implicated.  These 
glands  attain  a  much  greater  size,  and  are  much  more 
painful  and  inflamed  than  are  the  inguinal  glands  in  the 
case  of  an  infecting  sore  on  the  penis.  The  sores  in 
question  are  generally  attributed  to  contact  with  another, 
person  suffering  from  some  secondary  syphilitic  ulceration 
about  the  lips  or  tongue,  and  are  followed  by  the  usual 
evidences  of  constitutional  syphilis. 

TUniOURS   OF   THE  IiZPS. 

Innocent  tumours  of  the  lips  are  not  of  very  common 
occurrence,  but  several  varieties  are  to  be  met  with.  Cysts 
of  the  mucous  surface  are  amongst  the  most  common.  They 
are  seldom  larger  than  a  hazel-nut,  and  contain  a  clear 
viscid  fluid  ;  they  are  formed  by  retention  of  the  secretion 
in  one  of  the  mucous  glands. 

Naevoid  growths  for  the  most  part  present  no  very 
definite  peculiarities  which  req^^ire  special  mention  in  this 
place  ;  they  have  already  been  described  in  the  chapters  on 
Tumours.  The  lips  are,  however,  common  sites  for  their 
development,  and  here  more  than  elsewhere  large  blood- 
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cysts  are  apt  to  form,  presenting  themselves  as  purple 
swellings,  rounded  in  shape,  and  sometimes  attaining  con- 
siderable  size. 

Glandular  tumours  of  the  lips,  of  slow  growth,  lobu- 
lated,  and  yellowish-white  on  section,  have  been  described 
by  Sir  James  Paget,  under  the  name  of  labial  glandular 
tumours;  they  appear  to  be  of  rare  occurrence. 

PapiUomata  or  warty  growths  are  not  common.  They 
present  the  characters  shown  by  such  growths  in  other 
situations,  being  raised,  with  roughened  surfaces  covered  by 
thickened  epithelium. 

^^pithelioma  is  the  commonest  tumour  of  the  lips,  but 
is  infinitely  more  common  on  the  lower  lip  than  the  upper. 
The  subjects  of  such  growths  are  much  more  often  men 
than  women,  and  are  usually  past  middle  life.  The  tumour 
commences,  as  a  rule,  at  or  near  the  line  of  junction  of  the 
skin  with  the  mucous  membrane,  and  attacks  by  preference 
that  part  of  the  lower  lip  which  is  close  to  the  angle.  Its 
earliest  appearance  is  in  the  form  of  a  small  papule  or 
wart;  as  this  increases  in  size  the  superficial  and  most 
central  part  becomes  excoriated  and  sore,  and  after  a  time 
definitely  ulcerated.  The  ulcer,  once  formed,  never  attempts 
to  heal,  its  surface  is  sloughy,  and  its  discharge  thin  and 
watery,  it  presents  no  appearance  of  granulations.    If  the 
lip  beneath  the  seat  of  growth  be  felt  between  the  finger 
and  thumb,  it  will  be  found  that  the  tumour  has  not  only 
grown  towards  the  surface,  but  has  also  infiltrated  the 
subjacent  tissues,  and  the  latter,  in  consequence,  feel  fii-m 
a;nd  indurated-    If  no  treatment  be  adopted,  the  growth 
extends  to  the  neighbouring  parts,  and  may  thus  implicate 
the  jaw,  and  extend  into  the  tissues  forming  the  floor  of 
the  mouth.    Meanwhile,  the  lymphatic  glands  have  become 
the  seat  of  secondary  growth,  which  infiltrates  and  destroys 
the  surrounding  tissues,  very  soon  causing  the  glands  to 
become  fixed,  and  after  a  time  breaking  down  and  forming 
a  f  ungating  mass,  which  protrudes  through  the  skin.  Death 
finally  ensues  from  exhaustion  induced  by  the  pain,  dis- 
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charge,  and  difficulty  in  swallowing.  If  an  epitheUoma  be 
freely  removed  in  the  early  stage,  such  complications  may 
be  entirely  avoided,  and  although  recurrence  is  common,  it 
is  by  no  means  inevitable,  whilst  dissemination  is  decidedly 
rare. 

DISEASES   or  THE  ^AI.ATE. 

The  soft  palate  is  not  often  the  seat  of  simple  inflamma- 
tion, except  in  connection  with  catarrh  of  the  neighbouring 
mucous  surfaces  ;  folUcular  ulcers,  due  to  dyspepsia,  do, 
however,  form  on  it  at  the  same  time  that  they  affect  the 
tongue.  The  palate,  soft  or  hard,  may  be  attacked  by  either 
strumous  or  syphilitic  ulceration,  and  in  each  case  perfora- 
tion  may  result.  In  some  instances  there  is  considerable 
caries  or  necrosis  of  the  palatine  processes,  but  such 
extensive  mischief  is  more  common  in  connection  with 
syphilis  than  with  struma.  Perforations  of  large  size  are 
very  liable  to  be  permanent,  but  the  smaller  apertures  not 
infrequently  close. 

Tumours  of  the  palate  are  not  very  rare.  The  two 
chief  forms  of  growth  are  sarcopaa  and  fibro-adenoma.  The 
sarcomata  are  usually  of  the  round-  or  oval-celled  variety, 
of  rapid  growth,  occasionally  affecting  the  lymphatic  glands, 
and  prone  to  recur  after  removal.  They  present  as  rounded, 
smooth,  highly  elastic  swellings,  usually  limited  to  one  side 
of  the  palatine  arch,  often  in  part  encapsuled,  but  at  other 
times  infiltrating  the  tissues  amongst  which  they  lie.  The 
fibro-adenomata  are  of  much  slower  growth,  and  I  have 
seen  one  which  at  the  end  of  twelve  years  was  little 
larger  than  a  walnut.  They  resemble  the  sarcomata  in 
their  clinical  appearance,  but  are  more  definitely  encapsuled, 
and  do  not  affect  the  glands  or  recur  after  removal.  On 
section,  they  closely  resemble  the  so-called  "parotid  glandular 
tumours,"  being  friable,  granular,  and  soft.  Microscopically 
examined,  they  have  a  fibrous  or  homogeneous  stroma,  con- 
taining a  varying  quantity  of  gland  tubes  and  irregularly 
arranged  masses  of  epithelial  cells.     Epitheliomata  and 
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mucous  cysts,  besides  other  and  more  uncommon  forms  of 
growth,  are  also  met  with  on  the  palate. 

DISEASES   OP   THE  TONSlliS. 

The  tonsils  are  very  frequently  attacked  by  inflammations, 
both  acute  and  chronic.  Simple  acute  tonsillitis  most 
often  results  from  exposure  to  cold.  It  is  usually  at  first 
limited  to  one  tonsil,  but  may  afterwards  affect  that  of 
the  opposite  side.  The  inflammation  is  liable  to  end  in 
abscess,  and  the  soft  palate,  the  ary-epiglottic  folds^  and" 
surrounding  parts,  become  much  congested  and  cedematous. 
There  is  much  pain,  especially  on  swallowing,  and  often  a 
considerable  amount  of  fever  with  severe  constitutional 
disturbance.  Respiration  is  sometimes  rendered  a  little 
difficult,  but  there  is  never  urgent  dyspnoea.  After  the 
abscess  has  burst  relief  is  speedily  obtained.  The  patients 
are  most  often  young  adults,  and  anything  that  impairs  the 
general  health  appears  to  act  as  a  predisposing  cause  of  the 
affection.  Many  people  are  liable  to  frequent  recurrences 
at  intervals  of  a  year  or  less,  and  in  the  opinion  of  some  ob- 
servers the  disease  is  associated  with  the  rheumatic  diathesis. 

Chronic  tonsillitis  is  of  very  common  occurrence  in 
children,  and  is  certainly  most  common  in  those  of  a 
strumous  disposition.  The  consequence  of  chronic  inflam- 
mation is  an  enlargement  of  the  whole  gland,  with  thicken- 
ing of  its  mucous  surface,  and  formation  of  tliick,  viscid, 
follicular  secretion.  Both  tonsils  are  generally  affected, 
and  may  increase  to  such  a  size  that  they  meet  in  the  middle 
Hne.  Examined  after  removal  they  are  generally  found  to 
be  more  tough  and  fibrous  than  natural,  but  are  sometimes 
flabby  and  pendulous ;  the  surface  is  deeply  pitted.  Mici'o- 
scopic  examination  shows  an  increase  of  the  fibrous  stroma, 
resulting  in  obstruction  to  the  follicles  and  consequent 
retention  of  secretion  and  distension  of  the  glandular 
structure.  In  chronic  tonsillitis  there  are  often  adenoid 
growths  and  inflammation  of  the  neighbouring  mucous 
surfaces,  causing  thickening  of  the  Eustachian  tubes,  with 
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deafness,  and  a  na^  unpleasant  voice.  In  such  cases  respi- 
ration is  sometimes  interfered  with  to  such  an  extent  that 
the  thoracic  walls  are  driven  inwards  by  the  atmospheric 
pressure,  and  the  chest  becomes  marked  by  the  transverse 
J   groove  so  often  seen  in  rickets. 

yicerative-tonsillitis  is  specially  liable  to  be  produced 
by  exposure  to  bad  smells,  such  as  result  from  defective 
drainage,  but  is  also  met  with  in  patients  who  are  over- 
worked and  debihtated  from  any  cause.  The  ulcers  are 
multiple,  but  generally  superficial,  and  heal  readily  under 
treatment.  The  afiection  of  the  tonsils  in  s^carlatina  is  by 
no  means  always  so  trifling,  and  in  some  cases  sloughing 
ensues,  which  may  reach  a  most  dangerous  extent,  and  may 
"produce  alarming  haemorrhage  by  opening  either  the  tonsillar 
arteries  themselves,  or,  much  more  rarely,  the  internal  carotid. 

The  ulceration  of  the  tonsils  in  diphtheria  is  of  the  same 
nature  as  that  which  always  characterises  diphtheritic 
inflammations,  and  here  also  sloughing  may  occur  to  a 
dangerous  extent.  The  affections  of  the  tonsils  in  secondary 
syphilis  have  been  already  described. 

Tumours  of  the  tonsils  are  not  common.  Perhaps 
that  most  often  seen  is  epithelioma,  but  lympho-sarcomatous 
growths  and  fibrous  polypi  also  occur. 

DISEASES   OF   THE  PHARVITX. 

Superficial  inflammation  of  the  mucous  membrane  of 
the  pharynx,  with  enlargement  of  the  lymphoid  follicles 
and  the  formation  of  follicular  ulcers,  is  tolerably  common, 
and  is  frequently  associated  with  abnormal  conditions  of 
the  nares  or  tonsils.  Inflammation  going  on  to  the  for- 
mation of  abscess  is  more  uncommon,  and  ma}'-  result 
either  from  mechanical  injury  caused  by  swallowing  bones 
or  other  hard  structures,  or  from  suppuration  commencing 
^  outside  the  pharynx  proper.  Abscesses  having  the  latter 
origin  are  sometimes  formed  in  connection  with  caries  of 
the  cervical  vertebrae,  but  much  more  often  result  from 
^H-bercle  in  the  deep  lymphatic  glands.    In  either  case  the 
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collection  of  pus  readily  separates  the  posterior  pharyngeal 
wall  from  its  loose  connections  with  the  muscles  covering 
the  front  of  the  spinal  column,  and  points  as  a  retro- 
pharyngeal or  post-pharyngeal  abscess,  sometimes 
giving  rise  to  much  dyspnoea  and  dysphagia. 

The  pharynx  may  be  the  seat  of  either  tubercular  or 
syphilitic  ulceration.  The  former  occurs  especially  in 
children  ;  the  latter,  which  is  more  common,  in  patients  of 
more  advanced  age,  with  other  evidences  of  syphihs.  In 
either  case  the  ulceration  may  be  very  extensive,  and  may 
result  in  much  destruction  of  tissue  ;  after  the  destructive 
process  has  ceased  the  trouble  is  by  no  means  at  an  end, 
for  during  the  process  of  cicatrisation  the  soft  palate  fre- 
quently cjmtracts  adhesions  to  the  pharynx^  and  hi  bad 
I  cases  may  be  so  universally  attached  that  the  posterior 
!  nares  become  completely  shut  off  from  the  pharynx!  Such 
results  as  these  are  almost  limited  to  the  syphiUtic  variety 
of  ulceration. 

Tumours  growing  from  the  pharynx  itself  are  rare 
and  the  only  varieties  worth  mentioning  are  soft  fibromata, 
which  are  pendulous,  and  sometimes  attain  a  considerable 
size.    The  naso-pharyngeal  growths  are  described  in  the 
chapter  on  Diseases  of  the  Nose. 

DISEASES   OF   THE  FIiOOR   OF   THE  IMCOUTH. 

The  floor  of  the  mouth  is  not  affected  by  any  forms  of 
inflammation  apart  from  those  which  involve  the  lipp, 
tonsils,  or  tongue,  ])ut  cysts  in  this  situation  are  not 
uncommon.  Some  of  these  are  simple  mucous  cysts,  like 
those  which  occur  on  the  lips,  but  others  are  more  deeply 
seated  and  considerably  larger.  One  of  the  most  common 
of  the  latter  is  that  known  by  the  name  of  ranula.  This 
occurs  on  one  side  of  the  floor  of  the  mouth  in  the  form 
of  a  tense,  shiny,  bluish  swelling,  pushing  the  tongue 
upwards  and  towards  the  opposite  cheek,  and  often  causing 
a  very  considerable  protrusion  in  the  sub-maxOlary  region. 
"When  of  larger  size,  a  ranula  passes  more  towards  the 
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middle  line  of  the  mouth,  and  ceases  to  present  the  uni- 
lateral appearance  above  mentioned.  When  opened,  the 
contents  are  found  to  be  a  thick,  tenacious,  clear  fluid, 
resembling  inspissated  saliva ;  and,  indeed,  such  cysts  were 
formerly  supposed  to  originate  in  an  obstruction  to  one  of 
the  salivary  ducts.  This  origin  is  no  longer  credited,  for 
it  can  often  be  demonstrated  that  the  ducts  are  quite  free, 
and  it  is  now  supposed  that  a  ranula  originates  in  a  (Tvv^ 
dilatation  of  one  of  the  main  ducts  of  the  two  pairs  of 
small  mucous_glands  which  are  found  on  each  side  of  the 
frsenum  lingua3,  and  are  known  as  the  glands  of  Nuhn  and 
Blandin.  The  obstruction  is  probably  of  inflammatory 
origin,  but  may  in  some  cases  be  mechanical,  and  due  to 
the  presence  of  foreign  bodies.  The  suggestion  that 
ranula  originates  in  a  mucous  bursa  on  the  upper  surface 
of  the  genio-hyo-glossus  muscle,  is  negatived  by  the  fact 
that  no  such  bursa  has  ever  been  demonstrated. 

Another  form  of  cyst  which  attains  a  considerable  size 
in  the  floor  of  the  mouth  is  the  dermoid  cyst,  which  is 
usually  met  with  in  the  middle  line  between  the  genio-hyo- 
glossi  muscles.  Although  of  congenital  origin,  such  cysts 
do  not  usually  attain  a  sufficient  size  to  attract  attention 
before  the  age  of  fifteen  or  twenty,  and  in  some  cases  the 
patients  are  still  older  when  the  swelling  is  first  noticed. 
These  cysts  may  be  distinguished  from  ranulas  by  their 
central  position,  slow  growth,  and  the  considerable  extent 
to  which  they  project  between  the  chin  and  the  hyoid 
bone.  They  are  probably  due  to  imperfect  obliteration  of 
the  lingual  duct,  and  their  walls  are  composed  of  skin, 
with  hairs,  sweat  glands,  and  sebaceous  glands  in  more  or 
less  abundance.  They  contain  sebaceous  matter,  and,  if 
they  have  been  inflamed,  are  very  firmly  attached  to  the 
tissues  amongst  which  they  lie.  They  occasionally  sup- 
purate. Similar  cysts  are  more  rarely  met  with  in  the 
sub-maxillary  region,  and  are  in  this  situation  apparently 
connected  with  the  remains  of  one  of  the  branchial  clefts. 

In  addition  to  these  innocent  growths,  the  floor  of  the 
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mouth  may  be  the  seat  of  epithelioma,  which  runs  the 
usual  course  of  that  disease  when  met  with  in  the  tongue. 

DISEASES   OP   THE   SAI.IVARY  CrAirss. 

Of  the  salivary  glands,  the  parotid  is  by  far  the  most 
frequently  diseased.  Tor  this  there  does  not  appear  to  be 
any  sufficient  cause,  but  its  exposed  position  renders  it 
more  liable  to  injury  and  to  the  effects  of  exposure  to  cold. 

Mumps,  or  epidemic  parotitis,  is  an  infective  in- 
flammation of  the  parotid,  with,  in  some  cases,  implication 
of  the  other  salivary  glands.  It  is  most  common  in  young 
patients,  and  is  accompanied  by  considerable  swelHng  and 
pain,  with  enlargement  of  the  neighbouring  lymphatic 
glands.  Suppuration  very  rarely  results,  but  metastatic 
orchitis  is  common,  and  in  females  the  ovaries  or  breasts 
may  become  inflamed.  These  complications  commonly 
arise  towards  the  end  of  the  attack.  Occasionally,  atrophy 
of  one  of  the  testes  follows  the  orchitis. 

Inflammation  of  the  parotid  occurs  with  considerable 
frequency  as  a  comphcation  of  pysemia,  septicfemia,  and 
other  allied  conditions;  in  such  cases  suppuration  is 
common . 

Salivary  fistulse. — A  salivary  fistula  is  a  sinus  in  the 
cheek  communicating  with  the  duct  of  the  parotid  gland. 
It  results  from  a  wound  implicating  the  duct,  or  from 
suppuration.  The  aperture  of  the  sinus  is  usually  very 
small,  and  may  be  so  minute  as  to  be  difficult  of  detection, 
except  by  the  escape  of  saliva.  Such  fistulse  are  often 
prevented  from  heaUng  by  some  obstruction  in  or  arovmd 
the  duct.  In  other  cases  a  salivary  fistula  may  result 
from  an  extension  of  suppuration  into  some  part  of  the 
gland  itself.  I  have  seen  such  fistulsB  complicating  sup- 
puration in  connection  with  neccoaedL-bflne,  and  in  stru- 
mous disease  of  the  lymphatic  glands. 

Salivary  calculi  are  concretions  of  earthy  material 
formed  in  the  duct  of  one  of  the  salivary  glands,  being 
most  often  found  in  that   of  the  sub-maxillary  gland 
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They  are  usually  of  a  dirty-white  colour,  and  have  a  rough 
surface.  In  shape  they  somewhat  resemble  a  date-stone, 
being  elongated  and  oval.  They  are  usually  v^ry  small, 
but  may  measure  as  much  as  an  jnch  and  a  half  in  length. 
They  consist  chiefly  of  .phosphate  and  carbonate  of  lime 
combined  with  a  Httle  animal  matter;  rarely,  they  are 
formed  around  a  foreign  body.  As  the  result  of  the  ob- 
struction to  the  escape  of  saliva,  the  gland  frequently 
becomes  swollen  during  mastication,  the  swelling  subsiding 
as  the  retained  fluid  obtains  an  exit.  The  tissues  around 
the  obstructed  duct  usually  become  indurated  after  a  time, 
and  the  duct  itself  in  some  few  cases  has  been  found 
dilated  into  a  cystic  swelling  behind  the  obstruction. 

Tumours  of  the  salivary  glands  are  almost  confined 
to  the  parotid,  being  rare  in  either  the  sub-maxillary 
or  sub-lingual  glands.  The  commonest  tumour  of  the 
parotid  is  one  composed  of  a  mixture  of  cartilage,  myxo- 
matous, tissue,  and  a  varying  quantity  of  connective-tissue 
cells  and  ill-formed  glandular  acini.  Growths  of  this 
nature  are  often  spoken  of  as  "  parotid  glandular  tumours  " 
or  "  adenomata,"  but  it  is  quite  rare  to  find  a  growth  the 
bulk  of  which  is  composed  of  true  gland  tissue.  The 
cartilage  met  with  in  these  tumours  is  of  the  hyaline 
variety,  and  it  is  by  a  mucoid  degeneration  of  its  stroma 
and  of  that  of  the  fibrous  tissl^e  of  the  growth  that  the 
myxomatous  tissue  is  produced. 

In  some  cases  there  is  a  considerable  admixture  of  sar- 
comatous tissue ;  in  others,  the  growth  is  chiefly  cartilag- 
inous; and,  as  might  be  expected  from  this  variety  in 
structure,  there  is  a  corresponding  difference  in  the 
rapidity  with  which  such  tumours  develop.  These  growths 
show  no  marked  preference  for  either  sex,  and  are  of  fre- 
quent occurrence  in  adults  of  middle  age ;  they  are  not  so 
often  seen  in  children.  They  grow  most  commonly  in 
that  part  of  the  parotid  which  overlaps  the  lower  jaw,  are 
usually  encapsuled,  and,  when  small,  are  but  little 
adherent  to  surrounding  parts.    If  left  alone,  they  may 
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attain  a  very  large  size,  and  may  cause  death  by  encroach- 
ing upon  the  pharynx  or  the  large  vessels  in  their 
neighbourhood.  They  do  not  affect  the  lymphatic  glands, 
and,  although  prone  to  recur  locally  after  removal,  never 
become  disseminated. 

In  addition  to  such  tumours  as  these,  which  are  common, 
the  parotid  is  much  more  rarely  affected  by  growths  of  a 

Fig.  146. 


Section  of  a  Parotid  Tumour.  The  specimen  shows  some 
ill-developed  glandular  tissue  below,  myxomatous  tissue  in 
tne  centre,  and  cartilage  in  the  upper  part.    (Crouch,  J  in.) 

more  malignant  nature.  Both  sarcomata  and  carcinomata 
are  met  with  in  this  gland,  and,  although  they  seldom 
become  disseminated,  they  are  very  liable  to  cause  death 
by  pressure  upon,  or  infiltration  of,  the  various  structures 
which  lie  in  their  immediate  neighbourhood. 

The  only  tumour  which  occurs  in  the  sub-maxillary 
gland  with  sufficient  frequency  to  deserve  mention  is  one 
composed  of  cartilage.  Even  this  is  rare',  not  more  than 
a  few  cases  being  on  record.  Both  structurally  and  clinically 
they  resemble  enchondromata  in  other  situations.  They 
are  therefore  quite  innocent. 


CHAPTER  LVII. 
DISEASES  or  THE  TONGUE. 
IVXACROGIiOSSIA. 

The  enlargement  of  the  tongue  to  which  the  name  of 
macroglossia  has  been  given  is  most  frequently,  but  not 
always,  of  congenital  origin,  although  in  the  majority  of 
cases  the  organ  continues  its  abnormal  growth  after  birth. 
In  this  disease  the  whole  tongue,  or,  rarely,  a  part  of  it,  is 
enlarged,  and  in  severe  cases  protrudes  between  the  lips,  or 
even  overhangs  the  chin.  On  account  of  the  constant 
pressure  exercised  upon  the  lower  jaw,  the  latter  is  liable 
to  become  deformed,  and  the  development  of  the  teeth  to 
be  arrested.  By  reason  of  its  exposure  to  injury  and  irri- 
tation, the  swollen  tongue  is  very  liable  to  become  inflamed, 
and  each  attack  of  glossitis  leaves  it  larger  than  before.  In 
extreme  cases  there  may  be  great  difficulty  in  breathing, 
whilst  both  speech  and  deglutition  are  necessarily  much 
interfered  with. 

An  examination  of  a  tongue  affected  with  this  disease 
shows  that  the  surface  is  dotted  over  with  small  semi-trans- 
lucent vesicles  or  papules,  which  are  much  more  numerous 
in  some  cases  than  in  others.  The  organ  is  peculiarly 
shapeless,  and  may  be  scarred  from  old  ulcerations,  or  else 
marked  by  the  results  of  more  recent  inflammation.  On 
section,  the  tissues  are  softer  than  natural,  paler  in  colour, 
and  with  a  marked  absence  of  healthy  muscle.  Micro- 
scopical examination  shows  an  increase  of  soft  fibrous 
tissue,  with  the  formation  in  parts  of  a  true  lymphatic 
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structure,  such  as  is  met  with  in  the  more  cortical  portions 
of  a  lymphatic  gland,  although  of  less  regular  formation. 
The  whole  organ  is  more  or  less  infiltrated  with  leucocytes 
according  to  whether  or  not  it  has  been  the  seat  of  recent 
inflammation,  and  its  arteries  and  veins  are  frequently 
dilated  and  thickened.  It  will  thus  be  seen  that  in  macro- 
glossia  there  is  no  true  hypertrophy,  but  rather  a  general 
overgrowth  and  infiltration  of  the  tongue  with  lymphatic 
tissue,  lymph,  and  leucocytes,  a  condition  which  is  generally 
complicated,  and,  indeed,  to  some  extent  promoted,  by  fre- 
quent attacks  of  inflammation.  On  account  of  this  over- 
growth of  lymphatic  tissue,  Virchow  has  propbsed  the 
name  "  lymphangioma  cavernosum." 

GI.OSSZTXS. 

The  tongue  is  liable  to  be  attacked  by  various  forms  of 
inflammation,  some  of  purely  local  origin,  others  the  result 
of  some  constitutional  defects ;  some  superficial  and  non- 
ulcerative ;  others  ulcerative,  and  others,  again,  afiecting 
the  whole  substance  of  the  organ.  The  common  causes 
of  chronic  glossitis  are  excessive  smoking,  drink,  syphilis, 
and  chronic  dyspepsia. 

Superficial  glossitis,  unattended  by  ulceration,  may 
be  either  subacute  or  chronic.  It  is  very  commonly  of 
local  origin,  and  may  result  from  any  form  of  irritation — 
e.g.,  excessive  smoking,  scalding  by  hot  Liquids,  chafing  by 
rough  teeth,  &c.  It  is  also  frequently  produced  by  gastritis 
or  dyspepsia,  and  is  common  in  connection  with  chronic 
alcoholism. 

In  the  subacute  forms,  the  surface  of  the  tongue  is  very 
patchy.  In  parts  it  is  covered  by  white  fur  ;  in  other  part.s 
it  is  raw  and  glazed,  as  though  the  surface  epithelium  had 
been  removed,  and  this  is,  in  fact,  what  has  really  happened, 
for  in  glossitis  there  is  a  catarrh,  with  desquamation  of  the 
epithelial  covering.  The  papillse  appear  larger  than  natural, 
and  the  organ  is  painful  and  tender. 

In  the  more  chronic  forms  of  glossitis,  there  is  at  fii-st 
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a  reddening  of  the  inflamed  area,  which  is  hidden  to  a  great 
extent  by  a  thick  covering  of  fur  ;  this  is  gradually  followed 
by  thickening  of  the  surface  epithelium  and  the  formation 
of  raised  white  patches  of  varying  size  and  shape.  In  some 
cases  the  whole  or  the  greater  part  of  the  surface  of  the 
tongue  is  implicated,  and  the  raised  patches  continue  to 
enlarge  by  a  gradual  extension  of  the  inflammatory  process 
to  the  surrounding  parts.  When  a  patch  has  been  formed, 
theheaped-up  epithelium  soon  assumes  a  dirty- white  colour. 


Fig.  147. 


Section  through  a  Tongue  with  Chronic  Glossitis.  The 
epithelium  is  greatly  thickened,  and  numerous  processes 
project  towards  the  surface.    (Zeiss,  A.) 

which  has  caused  the  application  of  the  term  "  leucoplakia," 
whilst,  on  account  of  the  thickening,  the  disease  has  been 
named  "  ichthyosis  "  or  "  psoriasis  lingua?."  In  many  cases 
the  thickening  subsides  on  the  removal  of  the  cause,  but  in 
other  cases  it  continues,  and,  the  epithelium  becoming  dry 
and  horny,  the  surface  is  soon  cracked  and  fissured.  Micro- 
scopical examination  shows  more  or  less  cell  infiltration  of 
an  inflammatory  nature,  with  great  increase  of  the  corneous 
layer.  In  some  cases  the  interpapillary  processes  of  epi- 
thelium are  much  increased  in  size;  in  others,  they  are 
themselves  broken  up  by  cell  infiltration.    This  condition. 
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if  allowed  to  progress  unchecked,  is  liable  occasionally  to 
terminate  in  epithelioma. 

The  smooth,  glazed  tongue,  which  affords  another 
instance  of  the  results  of  inflammation,  is  also  the  product 
of  a  chronic  superficial  glossitis.  There  is  often  no  apparent 
cause  for  the  disease,  either  constitutional  or  local,  and  the 
affection  is  peculiarly  persistent,  and  obstinate  in  its  resist- 
ance to  treatment  of  all  kinds.  In  such  cases  the  surface 
of  the  tongue  is  bright  red,  perfectly  smooth,  and  shiny, 
presenting  no  papillae,  and  looking  very  much  as  though 
it  had  been  brushed  over  with  some  transparent  varnish. 
This  condition  usually  gives  rise  to  a  burning  and  smarting 
sensation,  and  is  occasionally  accompanied  by  increased 
salivation.    It  affects  women  as  well  as  men. 

In  connection  with  the  subject  of  superficial  glossitis,  the 
rashes  which  are  met  with  on  the  tongue  may  be  briefly 
mentioned.  The  commonest  of  these  is  a  simple  white 
discoloration,  which  often  extends  to  the  gums  and  mucous 
surface  of  the  lips ;  it  appears  to  be  commonly  caused  by 
smoking,  and  is  very  transient.  Much  less  common  than 
this  is  the  annulus  migrans,  or  wandering  rash, 
which  is  characterised  by  the  appearance  of  light-coloured 
crescentic  or  circular  bands  or  patches,  spreading  eccen- 
trically, rapidly  fading  in  one  place,  and  equally  rapidly 
appearing  in  another,  very  prone  to  persist  for  months  or 
years  in  spite  of  treatment,  causing  no  symptoms  of 
importance,  and  owning  no  definite  cause.  It  may  occur 
at  any  age,  and  affects  both  males  and  females. 

Acute  parenchymatous  glossitis. — This  is,  fortu- 
nately, a  rare  affection.  It  may  follow  injury,  such  as  the 
biting  of  the  tongue  in  an  epileptic  fit,  scalds  and  burns, 
stings  by  insects,  &c.,  or  may  occur  during  mercurialism,  or 
in  the  course  of  one  of  the  specific  fevers.  In  other  cases 
it  is  attributed  to  exposure  to  cold,  or  to  wounds  by  dirty 
and  septic  instruments. 

The  disease  is  characterised  by  a  general  swelling  of  the 
whole  organ.    This  occurs  with  much  rapidity,  and  may 
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cause  so  great  an  enlargement  that  tlie  tongue  protrudes 
from  the  moutb.  The  surface  is  livid  and  shiny  except 
where  it  is  exposed  beyond  the  lips,  whilst  in  advanced 
cases  the  Uvidity  may  increase  till  the  colour  deepens  to  a 
blue-black.  Suppuration  is  rare,  but  in  some  cases  super- 
ficial sloughing  has  occurred.  If  untreated,  the  disease 
may  prove  fatal  by  causing  dyspnoea,  for,  not  only  is  the 
whole  tongue  swollen,  but  the  ary-epiglottic  folds  also  soon 
become  cedematous.  When  the  inflammation  once  com- 
mences to  subside,  the  organ  rapidly  diminishes  in  size.^ 

Abscess  of  the  tongue  is  rare.  It  is  probably  invariably 
of  local  origin,  and  never  attains  any  considerable  size.  I 
have  seen  symmetrical  abscesses  form  in  the  tongue  after 
an  attack  of  facial  erysipelas  which  extended  to  the  buccal 
cavity.  These  abscesses  developed  without  much  pain,  and 
there  was  at  no  time  any  material  swelling  of  the  whole 
organ  such  as  is  found  in  typical  acute  glossitis. 

The  Syphilitic  aflfections  of  the  tongue  have  already 
been  described  in  the  chapter  on  Syphilis,  on  page  146. 

TTIiCERATXOTir  OT  THE  TOTJGTJE, 

Ulceration  of  the  tongue  occurs  under  several  forms,  and 
owns  various  causes.  Simple  single  ulcers  due  to  irritation 
of  sharp  teeth  or  of  rough  pipes  are  most  common  on  the 
lateral  margins.  The  shape  is  irregular ;  the  base  some- 
times sloughy,  at  other  times  covered  by  pus ;  the  edges 
sharply  cut,  except  when  healing  is  in  progress ;  and  the 
tongue  around  not  indurated.  The  ulcer  is  often  very 
painful  and  tender,  and  is  accompanied  by  excessive 
salivation. 

Follicular  ulcers  of  the  tongue,  due  to  dyspepsia  and 
other  alUed  conditions,  are  frequently  multiple.  They  are 
generally  not  limited  to  the  tongue,  but  are  found  also  upon 
the  floor  of  the  mouth,  the  palate,  and  the  lips.  The  ulcers 
;  are  superflcial,  circular,  about  the  size  of  a  split  pea  or  less, 
and  readily  heal  on  the  removal  of  the  cause.    This  form 
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of  ulcer  is  relatively  common  in  young  children  suffering 
irom  teething.  ° 

Ulceration  of  the  tongue  of  a  foul  and  sloughy  nature 
and  associated  with  similar  conditions  of  the  contiguous 
mucous  surfaces,  occurs  also  in  connection  with  mercurial 
poisoning  and  with  scurvy. 

Tubercular  ulceration  of  the  tongue  has  only  of  late 
years  been  brought  into  notice.     Like  other  tubercular 
lesions,  It  is  most  common  in  young  adults,  though  cases 
have  been  recorded  at  forty  years  and  upwards.  Most 
commonly  there  is  evidence  of  tuberculosis  of  the  lungs, 
either  in  the  active  stage  or  else  temporarily  quiescent.' 
The  tubercular  ulcer  commences  as  a  little  nodule,  which 
soon  becames  raw  on  the  surface,  and  slowly  ulcerates;  in 
some  cases  no  nodular  thickening  precedes  the  sore.  These 
ulcers  are  most  common  at  the  tip  of  the  tongue  or  on  the 
dorsum  in  the  middle  line.    The  shape  is  irregular,  the 
surface  sloughy,  and  the  discharge  thin  and  watery ;  the 
edges  are  ragged  and  undermined,  and  there  is  an  almost 
com^leteabsence  of  induration.    When  occurring  near  the 
tip,  there  is   sometimes  an  appearance  as  though  the 
extremity  of  the  tongue  had  simply  been  rubbed  away  and 
a  raw  surface  produced.     Sometimes,  under  treatment, 
these  ulcers  show  a  tendency  to  heal,  but  more  commonly 
I  this  is  not  the  case,  and  the  sore  remains  open  and  indolent, 
1  neither  increasing  nor  diminishing  to  a  noticeable  extent 
Ifor  weeks  or  months.     More  rarely  the  ulcer  rapidly 
extends,  and  in  one  severe  case,  whose  progress  I  watched, 
the  whole  of  the  dorsum  of  the  tongue,  the  soft  palate,  the 
tonsils,  and  the  ary-epiglottic  folds  were  successively  in- 
volved.   The  lymphatic  glands  are  not  usually  aflfected,  but 
in  some  cases  they  become  enlarged  and  inflamed.  The 
prognosis  of  such  cases  is  bad,  chiefly,  perhaps,  on  account 
of  the  usual  occurrence  of  tubercle  in  other  parts;  but 
some  cases  in  which  early  excision  has  been  practised  have 
done  well. 

In  connection  with  tubercle  of  the  tongue,  the  occasional 
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occurrence  of  lupus  may  be  mentioned.  It  is  extremely 
rare,  and  requires  but  brief  notice.  In  the  cases  I  have 
seen  the  idceration  was  associated  with  similar  disease  of 
the  nose  and  face. 

TUIVI01TRS   or   THE  TONGVE. 

The  most  common  tumour  of  the  tongue  is  epithelioma, 
and  for  this  reason  it  is  here  given  the  first  place.  Epithe- 
lioma is  much  more  frequently  seen  in  men  than  in  women, 
and  usually  occurs  after  forty  years  of  age.  It  is  often 
preceded  by  some  form  of  chronic  inflammation,  such  as 
simple  ulcer  due  to  bad  teeth,  syphilitic  ulcers,  chronic 
superficial  glossitis,  &c.  Considering  the  frequency  with 
which  it  follows  syphilitic  lesions,  the  greatest  care  should 
always  be  exercised  in  examining  a  tongue  which  has  long 
been  the  seat  of  syphilitic  disease,  for  it  is  quite  possible 
that,  although  the  ulceration  is  syphilitic,  it  is  also  some- 
thing more,  and  that  epithelioma  has  been  engrafted  upon 
the  pre-existing  ulceration.  Occurring  in  a  tongue  not 
previously  ulcerated  or  inflamed,  epithelioma  usually  com- 
mences as  a  thickening  of  the  surface  epithelium  in  the 
form  of  a  warty  growth,  pimple,  or  nodule.  As  this 
nodule  increases  in  size,  its  most  central  and  superficial 
part  breaks  down  and  forms  an  ulcer,  which  is  sometimes 
of  very  characteristic  appearance.  In  other  cases  the  dis- 
ease commences  as  a  crack  or  fissure,  which  slowly  increases 
in  depth,  whilst  its  edges  become  thick  and  everted.  By 
far  the  most  common  place  for  an  epithelioma  is  the  lateral 
margin  of  the  tongue,  and  after  that  the  under  surface ; 
but,  when  attacking  the  site  of  a  pre-existing  ulceration,  it 
often  commences  on  the  dorsum.  The  epithelial  ulcer  is 
of  irregular  shape,  with  a  sloughy,  grey  base,  and  everted 
edges  which  are  raised  above  the  surrounding  surface  and 
are  VCTyJiar_d.  If  the  subjacent  tongue  be  felt  between 
the  finger  and  thumb,  it  will  be  found  to  be  much  indurated ; 
and  if  a  section  of  it  be  made,  it  will  be  seen  that  this 
induration  is  due  to  the  infiltration  of  the  muscle  by  the 
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new  growth.  The  ulcer,  in  fact,  is  an  ulcer  of  a  new 
growth  situated  on  and  in  the  tongue,  and  it  is  bounded  on 
all  sides,  not  by  lingual  tissue,  but  by  the  growth  itself.  It 
IS  the  presence  of  this  tumour,  often  raised  considerably 
above  the  surface,  with  edges  overlapping  and  mushroom- 
like, that  especially  characterises  the  epithelial  ulcer,  and 
when  we  speak  of  the  indurated  edges  and  base  we  really 
are  talking  of  the  feel  of  the  tumour  itself.  If  allowed  to 
run  its  course  unchecked,  the  growth  continues  to  infiltrate 
the  subjacent  structures.    It  gradually  extends  to  the  floor 

Fig.  148. 


A  Tongue  with  a  large  Epithelioma  on  its  Left  Lateral  Margin. 
The  centre  of  the  growth  has  ulcerated. 


of  the  mouth,  and  so  fixes  the  tongue  that  all  movement  is 
rendered  diflicult.  It  involves  the  soft  palate  and  the 
alveolar  margins,  the  maxillary  bones,  and,  passing  back- 
wards, it  infiltrates  the  epiglottis  or  even  the  larynx  itself. 
As  the  growth  extends,  so  also  does  the  ulceration ;  and  in 
some  cases  the  latter  progresses  quite  as  rapidly  as  does  the 
tumour,  so  that  just  as  fast  as  the  latter  grows,  just  as 
quickly  does  it  disintegrate  on  its  surface.  In  some  cases 
there  is  much  hfemorrhage,  and  in  all  there  is  a  bloody 
discharge,  which  is  often  very  foul.  Salivation  is  profuse, 
and  pain  is  constant  and  severe. 

The  sub-maxillary  lymphatic  glands  are  early  im- 
plicated. At  first  they  are  hard  and  movable ;  soon  they 
become  fixed,  and  soften  in  their  centres.  If  examined 
after  removal,  they  are  found  to  be  infiltrated  with  epithe- 
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Hal  new  gi-owth,  which  soon  extends  from  them  to  the 
surrounding  tissues,  so  that,  in  advanced  cases,  large  masses 
are  formed  in  the  neck  extending  all  round  the  lower  jaw, 
fixing  it  so  as  to  greatly  limit  its  movements,  and  passing 
down  the  neck  even  as  far  as  the  clavicle. 

The  inevitable  termination  of  such  cases  is  a  most  pain- 
ful and  lingering  death,  which  is  due  to  the  exhaustion 
induced  by  constant  pain  and  sleeplessness,  with  inability 
to  eat,  and  in  some  cases  is  accelerated  by  loss  of  blood 
from  the  ulcerated  surface.  Very  frequently  broncho- 
pneumonia is  set  up  by  the  passage  of  the  inspired  air  over 
the  foul  surface  in  the  mouth,  and  in  some  instances  the 
lungs  may  be  found  almost  gangrenous.  Dissemination  is 
not  very  common,  but  I  have  seen  numerous  secondary 
gi'owths  in  both  lungs  and  in  the  liver. 

If  an  epithelioma  of  the  tongue  be  excised,  or  even  if 
the  "whole  organ  be  removed,  recurrence  is  unfortunately 
frequent.  It  by  no  means  follows  that  a  patient  is  never 
permanently  freed  from  the  disease,  for  cases  occur  in 
which  many  years  pass  by  without  recurrence,  and  the 
patient  dies  of  some  other  and  separate  affection.  But, 
speaking  of  epitheliomata  as  a  class,  it  must  be  confessed 
that  those  of  the  tongue  are  more  malignant  than  similar 
growths  occurring  in  most  other  parts.  Thus,  they  grow 
much  more  rapidly,  ulcerate  more  quickly,  and  affect  the 
lymphatic  glands  much  sooner  than  do  epitheliomata  of  the 
lip,  and  are,  in  addition,  more  prone  to  recur  and  to  dis- 
seminate. It  may  be  that  this  clinical  history  depends  in 
part  on  the  favourable  conditions  for  growth,  namely,  the 
constant,  even  temperature  and  moisture  of  the  mouth ; 
but  these  are  probably  only  of  secondary  importance,  for  it 
must  always  be  remembered  that  tumours  growing  under 
precisely  similar  conditions  vary  much  in  their  individual 
malignancy  according  to  the  tissue  or  organ  in  ^vhich  they 
originate. 

Malignant  tumours  of  the  tongue  other  than  epitheliomata 
are  very  rare,  and  need  only  to  be  mentioned.    The  other 
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varieties  of  carcinoma  are  practically  unknown,  and  but  a 
tew  cases  of  sarcoma  are  on  record. 

Innocent  tumours  of  the  tongue  are  also  comparatively 
uncommon,  and  perhaps  that  one  which  is  most  often  seen 
IS  naevus.  This,  like  similar  growths  elsewhere,  is  usually 
noticed  soon  after  birth,  and  may  either  continue  to  grow, 
or,  after  remaining  stationary  for  a  time,  may  slowly  wither 
and  disappear.  On  account  of  the  thinness  of  their  cover- 
ing, and  their  liability  to  injury  by  hard  substances  during 
the  act  of  mastication,  n«vi  of  the  tongue  are  rather  liable 
to  bleed,  and  occasionally  do  so  to  a  dangerous  extent.  In 
rare  instances  they  attain  such  a  size  as  to  seriously  inter- 
fere with  deglutition  and  speech. 

Columnar-celled  adenomata  occur  as  rare  tumours 
situated  deeply  in  the  substance  of  the  tongue,  injront  of 
the  epiglottis,  and  covered  by  normal  epithelium.  They 
probably  originate  either  in^  the  glands  met  with  in  this 
situation,  or  else  in  the  remains  of  the  lingual  duct.  They 
consist  of  tubes  and  acini  lined  with  columnar  epithelium, 
and  occasionally  contain  cysts  which  enclose  a  clear  sticky 
fluid.  The  tumours  occur  in  young  adults  and  appear  to 
be  innocent.  I  have  seen  two  cases  in  women  between 
twenty  and  thirty. 

Cysts  of  the  tongue  containing  a  mucoid  fluid,  and  due 
to  the  distension  of  a  mucous  follicle,  are  occasionally  seen. 
They  are  seldom  larger  than  a  pea,  but  may  attain  a  greater 


size. 


Papillomata  of  the  tongue  are  found  on  all  parts  of 
its_dorsum.  They  may  be  seen  at  all  ages,  and  are  some- 
times congenital.  They  occur  as  small  raised  growths, 
tending  to  be  pedunculated,  with  roughened  surfaces 
covered  by  thickened  epithelium,  not  ulcerated,  and  not 
infiltrating  the  substance  of  the  organ.  They  consist  of  an 
overgrowth  of  the  connective  tissue  which  underlies  the 
epithelium,  and  are  covered  by  an  abnormally  thick  layer 
of  the  latter.  Other  papilloma  are  also  found  which  are  of 
lymphatic  origin  and  are  properly  classified  as  Lymph- 
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angiomata.  In  these  a  part  of  the  tongue  presents  a 
number  of  small  raised  papules  or  vesicles  which  contain 
clear  fluid.  These  growths  are  often,  but  wrongly,  called 
degenerate  nsevi.  They  are  really  localised  overgrowths 
of  the  lymphatic  tissue  such  as_  is  also  met  with  in  macro- 
glossia  (see  p.  Sis)- 

Amongst  other  and  still  rarer  growths,  fatty  tumours 
and  soft  fibromata  may  be  mentioned.  They  usually 
occur  in  the  substance  of  the  tongue  itself,  but  cases  are  on 
record  in  which  the  fibrous  growths  have  been  pedunculated, 
and  I  have  myself  removed  such  a  tumour  from  a  child. 
Enchondromata  and  hydatid  cysts  have  also  been  found  in 
the  tongue. 


CHAPTEE  LVIII. 


DISEASES  or  THE  NOSE. 

Lipoma  nasi.— With  the  exception  of  lupus  and  rodent 
ulcer,  which  have  been  already  described,  the  only  noteworthy 
disease  peculiar  to  the  cutaneous  surface  of  the  nose  is  the 
so-called  "  lipoma  nasi."  The  growth  to  which  this  name  has 
been  applied  is  not^  however,  composed  of  fat.  It  results 
from  acne  rosacea,  and  consists  chiefly  of  greatly  enlarged 
I  sebaceous  follicles,  with  thickening  of  the  true  skin  by  fibrous 
I  tissue  of  inflammatory  origin.  The  growth  is  most  common 
near  the  tip  of  the  nose.  It  is  usually  lobulated  and  firm,  and 
in  some  cases  the  lobules  are  pedunculated.  Growths  of  this 
nature  are  most  common  in  people  of  intemperate  habits. 

Deviation  of  the  septum  nasi,  and  partial  displace- 
ment of  the  nasal  cartilages,  are  generally  of  traumatic 
origin,  but  in  many  cases  tend  to  increase.  They  are  also 
in  some  cases  of  congenital  origin,  or  develop  about  the 
period  of  puberty,  and  in  such  cases  are  frequently  accom- 
panied by  bony  or  cartilaginous  outgrowths  from  the 
septum.  Occasionally,  the  bulging  of  the  deviated  septum 
causes  so  great  a  prominence  in  one  nostril  that  it  may  be 
mistaken  for  a  polypoid  growth. 

Simple  catarrhal  inflammation  of  the  mucous  lining 
of  the  nostrils  is  quite  the  commonest  of  the  affections  to 
which  these  passages  are  liable.  The  most  common  cause 
of  acute  catarrh  or  coryza  is  exposure  to  cold,  and  the 
changes  seen  in  the  mucous  membrane  are  such  as  are 
typical  of  similar  affections  of  other  mucous  surfaces. 

Chronic  coryza  is  in  some  cases  dependent  upon  the 
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presence  of  foreign  bodies  introduced  from  without,  or 
of  nasal  calculi  or  tumours.  In  other  instances  it  is  de- 
pendent on  "  hay-fever,"  and  more  rarely  on  gout.  The 
purulent  variety  is  most  common  in  children,  and  often 

I  results  in  much  permanent  thickening  of  the  mucous  mem- 
brane, with  partial  obstruction  to  respiration.  In  the  cases 
dependent  on  syphilis  the  discharge  is  usually  profuse  and 
piu'ulent,  often  foul-smeUing,  and  accompanied  by  ulcera- 
tion ;  but  all  cases  are  not  so  severe. 

"Hypertrophic  rhinitis."— This  term  is  applied  to 
enlargement  of  the  turbinate  bodies,  and  most  often  aflfects 

I  the  inferior  one.  It  usually  results  from  some  interference 
with  nasal  respiration,  and  thus  is  often  seen  as  a  compli- 
cation of  adenoid  growth  and  of  deviation  of  the  nasal 

.  septum.  Beyond  causing  stoppage  of  the  affected  nostril 
and  running  from  the  nose,  it  gives  rise  to  no  definite 
symptoms  and  causes  no  secondary  changes  in  the  nostrils. 

Atrophic  rhinitis. — This  disease  commences  in  child- 
hood as  a  simple  purulent  catarrh,  and  it  is  probable  that 
when  properly  treated  at  this  stage  it  can  be  completely 
cured.  If  untreated,  however,  the  inflammatory  process\ 
results  in  a  gradual  destruction  of  the  normal  mucous 
membrane  and  submucous  tissue,  and  in  atrophy  of  the 
turbinate  bodies.  In  this  stage  the  chief  symptom  is 
ozaena  of  the  worst  type,  and  an  examination  of  the  nostrils 
reveals  the  presence  of  d^ead  scabs  and  crusts  and  enlarge- 
ment of  the  nostrils,  the  destructive  process  affecting  in 
time  the  tjirbinate  bones  themselves.  A  condition  such  as 
this  is  incurable,  and  often  leads  to  pharyngeal  catai-rh  and 
chronic  laryngitis. 

Ozsena. — The  term  ozajna  is  used  to  designate  a  condi- 
tion in  which  there  is  a  discharge  of  pus  from  the  nostrils 
accompanied  by  a  peculiarly  foul  odour.  The  discharge  is 
often  bloody,  and  may  be  mucoid  rather  than  purulent  •  in 
all  cases  it  is  fetid. 

Ozaena  results  most  often  from  ytrophic  rhinitis,  but  also  Co. 
from  various  forms  of  ulceration,  and  may  be  of  traumatic  "~ 
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scrofulous,  or  syphilitic  origin.  ^Scrofulous  ulceration  is 
most  common  in  children,  and  especially  in  those  who 
exhibit  some  other  signs  of  struma.  The  ulcers  are  small, 
but  multiple,  are  usually  covered  by  a  scab,  and  secrete  the 
thin  watery  pus  characteristic  of  scrofulous  inflammations 
in  other  parts.    In  some  cases  the  ulcers  are  of  a  lupoid 

^  nature,  ^^ilitic  lUcers  are  sometimes  seen  in  the  siibjects 
of  congenital  syphilis,  but  are  usually  met  with  in  adults  ; 
they  also  are  multiple,  and  may  be  either  superficial  or 
deep.  The  ulcers  are  larger  and  less  numerous  than  those 
of  scrofulous  origin. 

In  both  syphilitic  and  scrofulous  ulceration  the  subjacent 
bone  may  be  diseased,  and  either  caries  or  necrosis  may 
complicate  the  case.  In  some  instances  there  is  extensive 
destruction  of  the  osseous  framework — a  condition  which 
is  most  common  in  syphilitic  patients.    In  cases  of  oztena 

3j  following  injury,  it  will  generally  be  found  that  there  is 
some  necrosis,  and  it  is  to  the  presence  of  the  dead  bone 
that  the  continuance  of  the  discharge  is  to  be  attributed. 
In  other  cases  the  ozasna  is  dependent  upon  the  introduc- 
tion  and  retention  of  joreign  bodies,  or  on  the  presence 
of  nasal  calculi.  These  latter  bodies,  called  also  rhino- 
lithes^  are  most  commonly  found  in  the  inferior  meatus, 
and  are  often  formed  around  a  foreign  body.  They  consist 
chiefly  of  phosphates  and  carbonates  of  lime  and  magnesia. 

TTTIVXOURS    or   THS  XOSTRZIiS. 

The  commonest  tumours  of  the  nostrils  are  mucous 
polypi.  These  growths  occur  for  the  most  part  in  young 
adults,  and  in  some  cases  follow  chronic  coryza.  They  are 
almost  invariably  multiple  and  pedunculated,  and  vary  in 
size  from  that  of  a  pea  to  that  of  a  raisin.  In  colour  they 
are  pink  or  red,  and  have  a  translucent  appearance.  Their 
surface  is  very  smooth  and  slippery,  and  their  consistence 
soft  and  elastic.  Microscopically  examined,  they  are  found 
to  be  composed  of  myxomatous  tissue,  or  of  very  soft  and 
succulent  fibrous  tissue,  in  the  meshes  of  which  there  is  a 
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mucoid  fluid  ;  they  are  covered  by  ciliated  epitheUum  such 
as  is  normally  met  with  in  the  nares.  After  long  exposm-e 
near  the  nasal  orifices,  the  most  dependent  parts  of  these 
growths  become  more  firm,  fibrous,  and  white.  The  usual 
situation  for  these  growths  is  the  external  waU  „pf .  the 
nostril,  where  they  are  commonly  attached  to  the  middle 
turbinate  bone,  but  they  are  also  found  on  the  superior  and 
inferior  turbinate  bones,  as  well  as  on  the  mucous  mem- 
brane covering  the  roof  of  the  nose  ;  they  are  very  rarely 
attached  to  the  septum  nasi. 

The  irritation  caused  by  the  presence  of  these  growths 
usually  sets  up  a  nasal  catarrh,  which,  in  its  turn,  probably 
promotes  the  growth  of  polypi,  for  there  can  be  no  doubt 
that  the  longer  polypi  are  left  untreated  the  more  numerous 
do  they  become.  The  smaller  and  more  recent  ones  occupy 
the  upper  parts  of  the  nasal  cavities,  and  do  not  develop  or 
come  into  view  until  the  older  and  more  superficial  ones 
have  been  removed.  In  all  cases  polypi  cause  an  unplea- 
sant nasal  intonation  of  the  voice,  and,  when  numerous  and 
large,  may  cause  bulging  and  deformity  of  the  nose.  How- 
ever large  they  grow,  or  however  long  they  remain,  they 
scarcely  ever  bleed  spontaneously. 

Fibrous  and  sarcomatous  polypi. — These  growths 
are  not  so  common  as  are  the  mucous  polypi ;  they  tend  to 
grow  especially  from  the  roof  and  back  of  the  nose  and  the 
septum.  They  spring  also  from  the  roof  of  the  pharynx, 
being  attached  to  the  periosteum  of  the  base  of  the  skull. 
They  occur  at  all  ages,  but  are,  perhaps,  more  common  in 
the  young.  They  usually  originate  in  the  periosteum,  and  \ 
not  in  the  mucous  membrane,  as  do  the  simple  myxomata.  • 
They  vary  in  size,  but  often  grow  so  large  that  the  nostril 
is  no  longer  able  to  contain  them,  and  they  protrude  into 
the  pharynx;  when  occupying  this  position,  they  are  known 
as  naso-pharyngeal  polypi.  Their  surface  is  in  some  cases 
smooth,  but  in  others  papillated  or  spongy.  On  microsco- 
pical examination,  they  are  found  to  consist  either  of  simple 
fibrous  tissue  or  else  of  a  fibrous  matrix  containing  connective- 
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tissue  cells' of  various  shapes.  In  some  cases  the  whole 
growth  is  sarcomatous,  and  composed  entirely  of  cells.  In 
the  more  fibrous  and  slowly-growing  tumours,  which  occur 
especially  in  boys  or  young  adult  males,  there  is  often  a 
very  large  development  of  blood-vessels  and  vascular  spaces, 
constituting  a  true  angiomatous  growth.  Occasionally  thi^ 
tissue  is  so  much  developed  as  to  appear  almost  like  an 
arterio-venous  aneurysm. 

Growths  such  as  these  grow  with  very  varying  degrees 
of  rapidity,  but  those  composed  of  pure  fibrous  tissue 
increase  more  slowly  than  the  pure  sarcomata.  As  they 
develop,  they  tend  to  extend  into  neighbouring  cavities, 
and  sometimes  infiltrate  the  surrounding  tissues,  as  do 
malignant  growths  elsewhere.  They  may  thus  produce  con- 
siderable deformity.  Haemorrhage  is  a  common  symptom, 
and  may  be  very  excessive.  If  removed,  all  growths  of 
this  class  show  some  tendency  to  recur,  and,  although  this 
is  most  marked  in  the  tumours  of  sarcomatous  structure, 
it  is  seen  also  in  those  composed  of  simple  fibrous  tissue. 

Columnar-celled  epithelioma  occasionally  develops  in  the 
nostril,  usually  attacking  the  roof  and  growing  slowly  ;  it 
is  very  little  liable  to  afiect  the  glands,  but  commonly  causes 
a  good  deal  of  haemorrhage. 

Tumours  of  the  nostrils  other  than  those  above  described 
are  of  rare  occurrence,  but  papillomata,  osteomata,  and 
enchondromata  growing  from  the  nasal  cartilages  have 
occasionally  been  observed. 

ADEiarOZD  VEGETATION'S. 

Adenoid  vegetations  are  overgrowths  of  the  adenoid  or 
lymphatic  tissue  of  the  naso-pharynx,  and  are  often  asso- 
ciated withi  a  general  thickening  of  the  mucous  membrane. 
They  occur  as  small,  pendulous  growths,  seldom  larger  than 
a  pea,  and  are  generally  sessile,  though  occasionally  pe- 
dunculated. The  mucous  membrane  of  the  pharynx,  of 
the  soft  palate,  and  of  the  posterior  nares  is  the  seat  of  the 
disease,  and  in  many  cases  the  growths  extend  around  the 
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oriBces  of  the  Eustachian  tubes.  A  microscopical  examina- 
tion shows  that  the  vegetations  are  covered  by  mucous 
membrane,  and  are  composed  of  a  framework  of  loose  con- 
nective tissue,  well  suppUed  with  vessels,  in  which  are 
embedded  lymphatic  follicles  such  as  are  found  in  the 
tonsils. 

Adenoid  vegetations  are  essentially  a  disease  of  childoood, 
and  occur  with  about  equal  frequency  in  the  two  sexes. 
They  are  considered  by  some  authors  to  be  relatively  com- 
mon in  strumous  subjects,  and  are  often  seen  in  conjunc- 
tion with  enlarged  tonsils.    The  chief  trouble  occasioned  by  ^ 

I )  these  growths  is  deafness,  which  results  partly  from  nasal  — - 
obstruction  and  the  mechanical  occlusion  of  the  Eustachian 
orifices,  and  partly  from  an  extension  of  congestion  and 
catarrhal  inflammation  along  the  Eustachian  tube  to  the 
,  middle  ear.    Other  troubles  are  an  unpleasant  nasaLvpice, 

y  attacks  of  pharyngitis,  laryngitis,  and  nasal  catarrh.  It 
is  probable  that,  as  the  patients  grow  up,  the  vegetations 
shrink  and  atrophy,  but  in  many  cases,  before  this,  which 
may  be  considered  the  natural  cure  has  occurred,  germa,,- 
nent  deafness  has  resulted. 


CHAPTER  LIX. 


DISEASES  or  THE  (ESOPHAGUS. 

The  oesophagus  is  very  rarely  the  seat  of  simple  inflamma- 
tion or  ulceration.  Either  of  these  conditions  may,  however, 
be  set  up  by  injury  caused  by  swallowing  rough  or  sharp 
substances,  or  else  by  drinking  caustic  acids  or  alkahes.  In 
diphtheria,  also,  the  ulceration  and  formation  of  membrane 
frequently  extend  to  the  cesophagus. 

Slight  inflammations  or  ulcerations  clear  up  without 
inducing  any  important  change,  but  in  some  cases  of 
poisoning  by  corrosive  liquids  the  scarring  which  ensues  is 
suflicient  to  cause  a  diminution  in  the  caHbre  of  the  tube, 
and  so  produce  a  fibrous  stricture. 

These,  like  strictures  of  other  mucous  passages,  are  very 
liable  to  continuejo^contract,  and  sometimes  cause  such 
narrowing  that  the  passage  of  food  becomes  impossible,  and 
death  from  starvation  ensues.  In  cases  such  as  these,  the 
oesophagus  above  the  strictured  portion  is  usually  dilated 
^nd  its  walls  often  thickened.  This  condition  readily 
explains  the  fact  that  food  is  sometimes  apparently 
swallowed,  and  is  after  a  time  regurgitated,  having  merely 
gone  so  far  as  the  pouch  above  the  stricture.  In  other 
cases,  again,  the  mucous  lining  of  the  pouched  portion  is 
inflamed  or  ulcerated,  with  the  resulting  discharge  of  much 
mucus,  which  is  constantly  being  "  hawked  up "  by  the 
patient. 

Can£grous  stricture  is  unfortunately  much  more 
frequent  than  simple  fibrous  narrowing,  and  is  especially 
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liable  to  occur  in  old  people.  It  is  more  often  met  with  in 
men  than  in  women.  The  most  common  variety  of  malig- 
nant growth  of  the  oesophagus  is  certainly  ,g£ithelioma, 
but  scirrhous  carcinoma  is  by  no  means  rare,  and  I  have 
myself  seen  four  or  five  instances  of  it.  Colloid  and  medul- 
lary cancers  are  much  more  uncommon. 

Epithehoma  is  especially  frequent  in  the  upper  part  of 
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Dilatation  of  the  ossophagus  above  a  stricture. 

the  oesophagus,  and  is  met  with  just  behind  the  cricoid 
cartilage  mor.e -oiten  than  in  any  other  situation.  In  some 
cases  the  new  growth  extends  into  the  lumen  of  the  tube> 
and  thus  obstructs  the  passage  of  food,  but  more  frequently 
it  infiltrates  the  walls  in  their  whole  circumference,  and, 
gradually  causing  an  induration  and  shrinking  of  the  latter, 
results  in  the  formation  of  an  "  annular  stricture."  In 
other  instances,  again,  the  growth  extends  along  several 
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inches  of  the  tube,  and  so  causes  a  "  tabular  stricture."  In 
any  case  the  mucous  membrane  soon  becomes  ulcerated, 
and  a  foul,  sloughing,  and  bleeding  surface  is  produced! 
The  other  most  common  sites  for  epithelioma  are  the  lower 
£ortbnof_the  oesophagus  just  above  the ^rdiac  orifice  of 
t^e_  stomach,  and  that  part  of  the  tube  (opposite  to 'the 
bifurcation  of  the  trachea. 

Scirrhous  carcinoma  is  not  so  common  in  the  upper  part 
of  the  oesophagus  as  lower  down,  and  is  more  often  seen  in 
that  part  of  the  tube  which  is  within  the  thorax  than  that 
which  is  in  the  neck.  The  growth  presents  the  characteristic 
appearance  of  similar  growths  elsewhere,  being  extremely 
hard,  causing  much  contraction,  and  developing  with  com- 
parative slowness. 

Both  epithelioma  and  scirrhus  of  the  oesophagus  terminate 
fatally,  and  each  in  much  the  same  manner.    Death  may 
vbe  finally  brought  about  in  one  of  several  ways."^In  some 
ycases  the  inability  to  swallow  induces  starvation,  but  in  many 
more  the  growth  extends  to,  and  opens,  the  trachea  or 
bronchi,  sets  up  septic  broncho-pneumonia  by  the  passage 
of  the  foul  discharge  into  the  air-passages,  and  sometimes 
pleads  to  an  almost  gangrenous  condition  of  the  lung.  More 
■-^rarely  the  pericardium  is  involved,  and  acute  pericarditis 
terminates  the  case.    In  other  cases,  again,  death  appears 
A/to  result  rather  from  bloo_d^pisi)iiing  than  anything  else, 
and  the  source  of  this  is  not  difficult  to  find  when  we  con- 
sider the  extremely  foul  surface  from  which  discharge  is 
constantly  passing  into  the  food-passages  or  is  being  directly 
absorbed  by  the  lymphatics. 

If  a  patient  who  has  died  of  cancer  of  the  oesophagus  be 
examined  post-mortem,  it  is  by  no  means  infrequent  to  find 
no  glandular  enlargement  and  no  secondary  growths  ;  but 
in  other  cases,  the  glands  in  the  neck  or  the  thorax  are 
infiltrated,  and  in  some  the  liver,  kidneys,  or  lungs  are 
similarly  aflfected. 

Sarcomatous  tumours  of  the  oesophagus  are  very  rare, 
and  do  not  require  any  special  description. 
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HERNIA. 

A  HEENiA  is  an  abnormal  protrusion  of  some  of  the  con- 
tents  of  the  abdominal  cavity.  This  protrusion  most  often 
occurs  at  one  of  the  places  where  the  passage  of  various 
structures  from  the  abdomen  to  the  lower  extremities  or 
genital  regions  provides  apertures  which  may  allow,  in  addi- 
tion, the  transit  of  some  of  the  abdominal  viscera. 

A  hernia  is  described  as  being  composed  of  a  sac  and 
contents.  The  sac  consists  of  peritoneum,  and,  except 
in  the  case  of  congenital  malformations,  is  formed  by  a 
protrusion  of  a  portion  of  the  parietal  peritoneum  in  front 
of  the  viscus  which  is  escaping  from  the  abdomen,  ^^i-firsi 
this  sac  has  no  independent  existence — i.e.,  if  the  contents 
are  returned  into  the  peritoneal  cavity,  the  bulging  peri- 
toneum wiU  again  become  smoothed  out.  This,  however,  is 
only  in  the  very  earliest  stages  of  the  hernia,  for  after  a 
short  time  the  sac  contracts  adhesions  to  the  tissues 
amongst  ^bich  it  has  been  thrust,  and  can  no  longer  be  re- 
duced. And  not  only  does  the  sac  become  adherent  to  the 
tissues  around  it,  but  the  folds  into  which  the  peritoneum 
is  thrown  at  the  orifice  through  which  it  is  extruded  become 
adherent  to  one  another ;  for  it  is  evident  that,  if  the  peri- 
toneum covering  the  internal  abdominal  ring,  for  example, 
\  be  thrust  down  into  the  scrotum,  it  will  be  thrown  into 
numerous  folds  where  it  passes  through  the  ring,  and  it  is 
between  these  folds  that  adhesions  shortly  form.  This 
narrowed  part  of  the  sac  which  lies  close  to  the  abdominal 
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cavity  18  named  the  neck,  whilst  the  lower  part,  which  is 
much  more  capacious,  is  called  the  fundus.  The  sac  thus 
becomes  somewhat  flask-shape,  and  the  neck  is  in  time  still 
further  narrowed .  For,  as  the  result  oflh;  pressure  of  its 
contents  within,  and  of  the  abdominal  rings  without,  the 
peritoneum  and  sub-peritoneal  tissues  become  matted  and 
thickened  by  fibrous  tissue,  and  a  more  or  less  dense  fibrous 
ring,  with  occasionally  some  unstriped  muscle,  is  formed  at 

Fig.  150. 


The  Sac  of  an  Inguinal  Hernia,  showing  the  constriction 
and  fibrous  ring  at  the  neck. 

the  neck.  The  peritoneumjorining  the  fundus  also  under- 
goes a  change  of  texture.  In  most  herniee  ^e.^.,  inguinal 
and  femoral)  it  becomes  slightly  thickened ;  whilst  in  others, 
notably  in  the  umbilical  varietyTthTperitoneum  forming 
the  sac  is  so  thinned  that  in  places  it  entirely  disappears, 
and  the  sac  is  then  called  "  incomplete."  In  other  hernia', 
again,  the  sac  is  incomplete  from  the  first,  for  a  viscus 
which  is  not  entirely  covered  by  peritoneum,  such  as  the 
bladder,  or  in  some  cases  the  cfecum,  may  escape  from  the 
abdominal  cavity  without  pushing  a  complete  covering  of 
peritoneum  in  front  of  it.  In  such  hernife  the  protruded 
viscera  rapidly  become  adherent  to  the  tissues  amonest 
which  they  lie,  and  are  consequently  irreducible. 

The  contents  of  a  hernial  sac  consist  of  a  little  fluid 
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secreted  by  the  serous  surface,  with,  usually,  either  intestine 
or  omentum ;  but  almost  any  of  the  abdominal  viscera  may 
herniate,  those  only  being  excepted  which,  like  the  pancreas, 
are  firmly  fixed,  A  hernia  containing  omentum  is  named 
an  epiplocele  ;  one  containing  intestine,  an  enterocele. 

The  condition  of  the  contents  varies.  When  the 
latter  can  be  returned  within  the  peritoneal  cavity,  the 
hernia  is  said  to  be  reducible,  whilst  if  such  is  not  the 
case  it  is  called  irreducible.  In  some  cases,  usually  as 
the  result  of  injury,  the  hernia  becomes  inflamed  ;  and  in 
others,  JfficeSj  accumulating  in  the  gut  which  is  in  the  sac, 
cause  the  hernia  to  increase  in  size  and  jto  become  for  the 
time  irreducible — a  condition  to  which  the  term  obstructed 
or  ingarcsrated  is  applied. 

Lastly,  the  hernia  may  be  strangulated,  but  before 
describing  this  it  is  necessary  to  say  a  few  words  on  the 
subject  of  irreducible  herniae. 

As  already  mentioned,  some  hernise  are  irreducible  from 
the  time  of  their  formation,  a  circumstance  which  is  de- 
pendent on  the  incompleteness  of  their  sac  ;  whilst  others, 
which  are  at  first  reducible,  become  irreducible  through 
the  thinning  away  of  the  peritoneum  forming  the  sac,  and 
the  subsequent  adhesion  of  the  contente  to  the  tissues 
with  which  they  are  thus  brought  into  contact.  The  com- 
monest cause  of  irreducibility,  however,  is  thickening  of 
the  protruded  omentum,  for,  on  account  of  the  friction  and 
pressure  to  which  a  herniated  piece  of  omentum  is  subjected, 
ib  soon  becomes  gradually  indurated  and  increased  in  size 
by  the  formation  in  it  of  fibrous  tissue,  and  is  consequently 
after  a  time  unable  to  return  by  the  aperture  through 
which  it  formerly  .escaped.  In  other  cases,  again,  this 
thickening  is  accompanied  by  the  contraction  of  adhesions 
to  the  sac-wall  or  to  some  of  the  contained  intestine,  and 
thus  a  further  obstacle  is  offered  to  reduction.  Lastly,  it 
has  been  already  mentioned  that,  when  the  intestine  in  a 
hernial  sac  becomes  blocked  by  freces,  it  is  for  the  time 
irreducible. 
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Is,,a_strangulated  hernia,  not  only  are  the  contents 
irreducible,  but  they  are  so  tightly  constricted  that  the 
circulation  of  the  blood  through  them  is  interfered  with  ;  it  is 
to  the  latter  condition  that  by  far  the  greater  importance 
IS  to  be  attached.  In  some  cases,  and  especially  those 
where  the  hernia  is  suddenly  caused  by  exertion  or  injury, 
the  contents,  as  soon  as  extruded,  are  so  tightly  gripped  by 
the  margins  of  the  aperture  through  which  they  are  thrust 
that  strangulation  at  once  ensues.    This  is  by  no  means  a 


Fig.  151. 


A  Hernial  Sac,  containing  a  mass  of  thickened  omentum  which 
has  become  adherent  to  the  posterior  wall  of  the  sac. 


common  occurrence,  and  it  is  usually  only  after  existing  for 
some  time  that  hernise  become  strangulated.  At  first  sight 
this  is  not  altogether  easy  of  explanation,  for  it  does  not 
appear  evident  why  a  hernia  which  has  frequently  descended 
before,  and  has  always  hitherto  been  reducible,  should 
suddenly  become  so  tightly  gripped  as  to  cause  its  irreduci- 
bility  and  constriction.  And  it  may  be  easily  seen  that 
these  conditions  cannot  be  due  to  any  sudden  alteration  in 
the  size  of  the  rings  or  the  neck  of  the  sac,  for  neither  of 
these  possesses  the  requisite  amount  of  contractility.  The 
true  cause  of  the  strangulation  is  probably  to  be  found  in 
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I  ithe  descent  of  a  greater  quantity  of  intestine  or  omentum 
than  has  before  descended,  and  the  consequently  greater 
pressure  to  which  either  is  subjected  at  the  aperture 
through  which  it  passes.  This  is  borne  out  by  the  evidence 
of  patients,  who  often  state  that  on  the  occasion  of 
strangulation  the  hernia  has  descended  in  greater  bulk  than 
previously.  The  descent  may  be  due  either  to  exertion 
or  to  excessive  movement  of  the  intestines,  as  in  colic  or 
diarrhoea. 

The^osition  of  the  constriction  relative  to  the  contents 
of  the  sac  differs  in  different  cases.  In  some  it  is  outside 
ihe  sac— e.^.,  at  the  external  or  internal  abdominal  rings, 
at  Hey's  or  Gimbernat's  ligaments,  &c.  In  others  it  is  .  the  ^ 
fibrous  thickening  already  described  as  forming  the  neck  of 
the  sac  which  is  the  constricting  element ;  whilst  in  a  few 
and  rare  instances  the  coils  of  intestine  are  encircled  3y 
by  bands  of  adhesion  formed  within  the  sac  itself,  in  the 
manner  already  mentioned  in  connection  with  irreducible 
hernise. 

If  intestine  be  strangulated,  it  is  the  passage  of  venous 
blood  which  ia  first  interfered  with,  and  the  gut  becomes 
congested.  The  congestion  in  its  turn  causes  swelling,  and 
thus  increases  the  tightness  of  the  constriction.  The  gut 
becomes  of  a  dark  plum  colour,  very  tense  and  shiny,  and 
at  the  same  time  the  fluid  jn  the  sac  quickly  increases  in 
quantity  and  becomes  blood-stained,  being  exuded  from  the 
serous  surface  of  the  imprisoned  intestine.  In  many  cases 
the  distended  vessels  relieve  themselves  by  rupturing  into 
the  cavity  of  the  gut,  the  blood  being  subsequently  passed 
per  anum  if  the  strangulation  be  relieved.  After  a  time, 
not  only  is  the  venous  circulation  obstructed,  but,  as  the 
tightness  of  the  constriction  increases,  the  ^ow  of  blood 
^hrough  the  arteries  is  arrested,  and  gangrene  of  the  im- 
prisoned intestine  shortly  ensues.  In  such  a  case,  the 
colour  of  the  gut  changes  to  an  ashen  grey,  the  surface 
becomes  wrinkled,  its  shiny  appearance  is  lost  and  the 
peritoneum  can  be  peeled  off ;  finally,  rupture  results,  and 
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feces  escape  into  the  sac.  Usually,  the  patient  dies  by  the 
time  such  a  stage  has  been  reached,  death  being  usually 
brought  about  by  a  combination  of  circumstances,  chief  of 
)J  which  is  the  exhaustion  which  results  from  the  enforced 
starvation   and   the  pain;  but  the   absence  of  proper 


abdominal  respiration,  and  the  pushing  up  of  the  diaphragm 
■>'by  the  distended  intestines  in  many  cases  causes  very 
serious  congestion  of  the  lungs  and  distension  of  the  right 
^side  of  the  heart.  In  very  rare  instances  the  patient 
survives  yet  longer,  and,  if  such  be  the  case,  suppuration 
and  sloughing  of  the  sac  and  of  the  tissues  around  it  wiU 
follow,  and  faeces  will  finally  be  discharged  through  the 
skin^  In  some  cases  peritonitis  supervenes,  being  caused 
by  an  extension  of  inflammation  from  the  sac ;  but  in  other 
cases,  even  when  gangrene  ensues,  the  extravasation  of 
f^ces  into  the  peritoneal  cavity,  and  the  spread  of  inflam- 
mation to  the  serous  membrane  are  arrested  by  adhesion 
between  the  strangulated  gut  and  the  neck  of  the  sac. 

But  not  only  does  the  constriction  of  the  gut  tend  to 
cause  sloughing  of  the  part  beyond  the  stricture ;  it  also 
causes  ulceration  of  the  intestine  at  the  seat  of  stricture 
itself.  This  is  a  fact  of  the  greatest  pi'actical  importance, 
for  it  may  happen  that  the  state  of  the  knuckle  of 
intestine  which  is  found  in  the  sac  during  the  operation  of 
herniotomy  is  sufiiciently  good  and  free  from  appearance 
of  sloughing  to  warrant  its  return  after  division  of  the 
I  I  stricture,  but  that,  nevertheless,  the  intestine  where  gripjjed 
I  I  is  at  one  small  spot  already  ulcerated  or  sloughing.  If  this 
condition  is  not  ascertained  by  drawing  down  the  gut  and 
examining  it  before  effecting  its  reduction,  nothing  can 
prevent  subsequent  faecal  extravasation  and  diffuse  perito- 
nitis.   (See  Fig.  152). 

In  cases  where  an  opportunity  is  afforded  of  making  a 
post-mortem  examination  of  a  case  of  strangulated  hernia 
which  has  not  been  relieved  by  operation,  the  difference  in 
the  appearance  of  the  intestine  above  and  below  the  seat  of 
strangulation   is  very  marked,  for   the  coils  above  are 
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greatly  distended  and  congested,  and  in  extreme  cases, 
where  the  distension  has  been  excessive,  the  peritoneal  coat 
splits ;  the  coils  below  the  stricture,  are,  on  the  contrary, 
collapsed  and  pale. 


Loop  of  Intestine  from  a  case  of  Strangulated  Femoral 
Hernia.  A  small  oval  ulcer  marks  the  place  where  the  gut 
has  been  constricted  by  Gimbernat's  ligament.  The  large 
piece  of  intestine  to  the  right  is  a  portion  of  the  dilated  intes- 
tine above  the  seat  of  strangulation ;  the  small  piece  of 
intestine  to  the  left  was  below  the  stricture. 

In  those  cases  where  the  gut  has  sloughed  and  all  the 
faeces  continue  to  be  discharged  through  the  skin  the 
patient  is  said  to  have  an  artificial  anus.  When  most  of 
the_freces  are  passed  by  the  anus  and  but  little  fsecal  matter 
escapes  by  the  opening,  the  term  faecal  fistula  is  employed. 
If  only  a  small  portion  of  the  whole  circumference  of  the 
gut  has  been  desti'oyed,  such  an  opening  may  gradually 
contract  and  finally  close,  but  when  the  sloughing  has  been 
of  greater  extent  so  fortunate  a  conclusion  is  not  to  be 
expected.  In  consequence  of  the  pressure  exercised  by 
the  abdominal  contents  on  the  distal  portions  of  the 
intestine,  the  latter  remains  collapsed  and  does  not  permit 
of  the  passage  of  fffices,  whilst,  after  a  time,  a_further 
obstacle  is  interposed  in  the  form   of  a  protrusion  of 


Fig.  152. 
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a  fold  or  spur  of  mucous  membrane  from  between  the 
apertures  of  the  upper  and  lower  pieces  of  intestine. 
This  acts  as  a  valve,  and  effectually  prevents  the  passage 
of  fsEces  by  the  natural  channel,  and,  until  it  has  been 
removed  by  operation,  the  artificial  anus  remains  patent. 

The  causes  of  herniae  are  either  congenital  or 
acquired.  Of  the  former,  the  chief  predisposing  cause  is  a 
failure  of  the  normal  closure  of  the  processes  of  peri- 
toneum which  in  foetal  life  extend  into  the  scrotum  and 
through  the  umbilical  aperture.  The  consequent  weakness 
of  the  abdominal  wall  is  in  some  instances  supplemented  by 
an  undue  length  of  the  mesentery,  which  allows  the  intes- 
tines to  hang  more  heavily  than  is  natural  against  the 
parietes.  In  a  considerable  percentage  of  such  cases,  the 
hernial  tendency  appears  to  be  hereditary. 

In  later  life  the  mesentery  and  omentum  may  acquire  an 
undue  length  through  stretching,  consequent  upon  the 
accumulation  of  fat  in  their  substance,  and,  from  the  same 
cause,  the  tension  of  the  abdominal  contents  may  be 
considerably  increased ;  in  some  cases  also  the  whole 
mesentery  is  displaced  and  slid  downwards  by  the  increased 
weight  it  is  called  on  to  support.  It  is  thus  that  umbilical 
hernise,  more  especially,  are  found  in  people  over  middle 
age  who  have  recently  become  obese.  The  reverse  condition 
also,  namely,  wasting  and  loss  of  flesh,  tends  to  the  develop- 
ment of  hernise,  although  in  a  different  manner.  Here, 
the  abdominal  contents  become  prone  to  extrusion  on 
•account  of  the  removal  of  the  fat  and  cellular  tissue  which 
normally  occupy  the  apertures  of  exit  from  the  abdomen. 
It  will  therefore  be  seen  that  both  emaciation  and  obesity, 
are  causes  of  hernise  in  adult  life,  and  it  may  be  added  that 
anything  which  induces  a  loss  of  muscular  tone,  any 
condition  of  debility,  is  favourable  to  the  production  of  a 
hernia.  For,  normally,  the  muscular  walls  of  the  abdomen 
by  their  constant  contraction  both  support  the  contained 
viscera  and  promote  the  closure  of  all  apertures  which 
naturally  exist. 
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As  directly  exciting  causes  of  hernise  may  be  mentioned 
the  constant  straining  cough  of  qhronk!  J»ronchitis  and 
i£ounds  and  lacerations  of  the  abdominal  walls.  Thus,  it  is 
common  for  a  hernial  protrusion  to  follow  the  operations  of 
ligature  of  the  iliac  vessels,  abdominal  section,  &c.,  as  well 
as  accidental  injuries  of  various  kinds.  Suppuration  also 
tends  to  produce  the  same  result. 

VARIETIES    OF  HEItm^:. 

It  is  not  possible  to  devote  sufficient  space  in  the  present 
work  to  a  description  of  the  anatomy  of  the  parts  concerned 
in  the  various  forms  of  hernise  ;  for  such  details,  works  on 
anatomy  should  be  consulted.  It  is,  however,  desirable  to 
point  out  very  briefly  the  common  positions  of  hernial  pro- 
trusions, as  well  as  the  main  points  worthy  of  notice  in 
connection  with  the  probable  seat  of  strangulation  and  the 
mode  of  formation  of  the  sac, 

In^ inguinal  hernia  the  protrusion  passes  either  through 
the  whole  length  of  the  inguinal  canal  (an  oblique  hernia) 
or  directly  through  the  external  abdominal  ring  (a  direct 
hernia)  and  thence  into  the  scrotum  or  labium.  The  sac  of 
such  a  hernia  may  be  (a)  congenital  or  (6)  acquired.  Of 
the  former  there  are  several  varieties. 

Normally  the  descent  of  the  testis  into  the  scrotum  is 
followed  by  a  closure  of  the  process  of  peritoneum  which 
the  organ  carries  with  it  from  the  abdominal  wall. 
This  closure  commences,  above,  at  about  the  level  of 
the  external  abdominal  ring,  and,  below,  immediately 
above  the  testis.  The  intervening  or  "funicular"  portion 
of  the  tunica  vaginalis  is  subsequently  gradually  obliterated. 
If  this  closure  does  not  occur  at  all,  then  the  cavity  of  the 
tunica  vaginalis  testis  communicates  directly  with  the 
peritoneal  cavity ;  and  if  a  hernia  descends,  which  is  by  no 
means  necessarily  the  case,  it  will  pass  into  a  sac  already 
formed,  namely,  the  tunica  vaginalis  testis.  Such  a  hernia 
is  named  "  congenital." 

In  other  cases  the  tunica  vaginalis  testis  becomes  shut 
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oflf  from  the  general  peritoneal  cavity  by  adhesion  imme- 
diately above  the  testis,  as  already  mentioned,  but  instead 
of  the  funicular  portion  of  the  peritoneal  sac  being  ob- 
literated, and  closure  occurring  at  the  external  ring,  the 
funicular  portion  remains  open  and  ready  to  receive 'any 
viscus  that  subsequently  protrudes.  To  such  a  hernia  the 
name  of  "  funicular  "  is  applied,  for  the  sac  is  formed  of 


\^^^^^^//  Diagram  of  a  Funicular  Hernia. 

The  loop  of  gut  is  in  the  unobli- 
Diagram  of  a   Congenital  In-      terated  funicular  portion  of  the 
guinal  Hernia.    The  loop  of  gut      tunica  vaginalis,  which  has  been 
is    within    the    tunica    vaginalis     separated  from  the  testicular  por- 
testis.  tion. 

the  unobliterated  "  funicular "  portion  of  the  tunica 
vaginalis,  the  testis  itself  being  separated  from  the  hernial 
sac  by  a  thin  septum. 

In  yet  other  cases  both  the  funicular  and  testicular  por- 
tions of  the  tunica  vaginalis  remain  unobliterated  and 
continuous  with  one  another,  but  their  cavity  is  separated 
from  the  general  peritoneal  cavity  by  the  closure  already 
mentioned,  which  normally  occurs  at  the  external  abdo- 
minal ring.  If  a  hernia  now  develop,  the  hernial  sac  is 
usually  formed  by  a  protrusion  of  a  fresh  portion  of  peri- 
toneum from  the  neighbourhood  of  the  internal  abdominal 
ring,  the  sac  being  thus  an  acquired  one.  In  such  a  case 
the  hernial  sac  is  liable  to  be  protruded  behind  the  un- 
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obliterated  funicular  portion  of  the  tunica  vaginalis,  and 
as  it  increases  in  size,  tends  to  bulge  into  the  cavity  of  the 
latter.  A  hernia  with  such  a  relation  to  the  tunica 
vaginalis  is  named  "  infantile." 

Another  variety  of  hernia  is  generally  described  which 
is  said  to  be  developed  in  connection  with  a  precisely 
similar  abnormal  condition  of  the  tunica  vaginalis  to  that 
last  described.    It  is  named  "  encysted^.'  and  the  sac  is 


Fig.  155. 


Fig.  156. 


Diagram  of  an  Infantile  Hernia. 
The  loop  of  gut  is  behind  the  un- 
obliterated  funicular  portion  of  the 
tunica  vaginalis,  and  is  contained 
within  a  sac  formed  by  a  process  of 
peritoneum  pushed  down  from  the 
neighbourhood  of  the  internal  abdo- 
minal ring. 


Diagram  of  an  Encysted  Hernia. 
The  gut  is  contained  within  a  sac 
formed  by  an  invagination  of  the 
upper  part  of  the  unobliterated 
funicular  portion  of  the  tunica 
vaginalis. 


said  to  be  formed  by  a  yidding_o^the  adhesions  at  the 
point  of  closure  of  the  funicular  portion  opposite  the 
\  external  ring.  In  this  form  of  hernia  the  sac  is  invagi- 
nated  into  the  unobliterated  funicular  portion,  and  is  not 
placed  completely  behind  the  latter  as  in  the  infantile 
variety ;  much  doubt,  however,  has  recently  been  cast  on 
the  existence  of  true  encysted  hernise  by  the  investiga- 
tions of  Mr.  Lockwood.  Reference  to  the  accompanying 
diagrams  will  render  these  various  forms  of  hernise  more 
intelligible. 

2  M 
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^  Interstitial  hernia.-This  form  of  hernia,  called  also 
'mtra-parietal  "and  "  hernie  en  bissac,"  is  characterised 
by  the  presence  of  offshoots  or  pouches  of  the  sac,  which 
extend  amongst  the  structures  composing  the  abdominal 
wall.    Thus,  a  sac  may  meet  with  some  obstruction  at  the 
external  abdominal  ring,  and  may  then  extend  either 
upwards,  outwards,  or  inwards  heUnd  the  aponeurosis  of 
the  external  oblique.    In  other  cases  it  passes  through  the 
external  ring,  but,  meeting  with  difficulty  in  its  further 
I  passage  to  the  scrotum,  extends  between  the  skin  and 
j  external  oblique,  and  forms  a  sweUing  parallel  to  Poupart's 
.  ligament.    Much  more  rarely  the  sac  extends  into  the 
ihac  fossa  and  passes  between  the  iliac  fascia  and  the 
peritoneum.    This  variety  of  hernia  not  infrequently  com- 
plicates retention  of  the  testis  in  the  inguinal  canal,  and 
in  such  cases  is  the  result  of  the  obstruction  offered  by  the 
testis  to  the  descent  of  the  gut  into  the  scrotum. 

Acquired  inguinal  hernia.  —  In  the  case  of  an 
ordinary  acquired  inguinal  hernia  there  is  no  abnormal 
condition  of  the  tunica  vaginalis  to  complicate  matters,  and 
the  sac  is  formed  in  the  manner  already  described  in  an 
earlier  part  of  the  present  chapter.  When  an  inguinal 
hernia  becomes  strangulated,  the  seat  of  constriction  may 
be  either  the  external  or  internal  abdominal  ring  or  the 
neck  of  the  sac,  but  it  should  be  remembered  that  when 
the  sac  is  of  congenital  origin  its  neck  is  almost  always  the 
cause  of  the  constriction. 

In  femoral  hernise  the  protrusion  takes  place  at  the 
\  crural  ring,  traverses  the  crural  canal,  and  subsequently 
I  appears  at  the  saphenous  opening.  The  sac  is  always  an 
acquired  one,  and  is  not  so  capacious  as  is  that  of  an  in- 
guinal hernia.  The  contents  are  usually  part  of  the 
ileum  with  more  or  less  omentum.  If  strangulation 
occur,  the  seat  of  constjriction  is  usually  outside  the  sac, 
being  at^-'Gimbernat's  or'lBEey's  ligament  or  the  deep  _.crural 
arch.  On  account  of  the  sharpness  of  these  bands  of 
ligament,  the  imprisoned  gut  ulcerates  and  sloughs  more 
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rapidly  than  is  the  case  in  inguinal  hernite,  and  it  is  well 
known  to  aU  surgeons  that,  on  this  account,  the  mortality 
after  herniotomy  for  femoral  hernia  is  greater  than  in  the 
case  of  inguinal  ruptures. 

In  umbilical  hernia  the  abdominal  viscera  escape  either 
through  the  umbilical  ring  itself  or  else  through  the  linea 
alba  in  its  immediate  neighbourhood.  This  form  of 
rupture  is  common  in  new-born  children,  and  in  them  is 
readily  curable  by  the  application  of  slight  pressure. 
When  occurring  in.  adult  life,  it  is  met  with  most  com- 
monly in  very  stout  people  with  much  intra-abdominal  fat. 
In  these  the  sac  is  usually  of  extreme  tenuity,  and  is  often 
gradually  thinned  away  to  such  an  extent  that  in  places  it 
becomes  incomplete,  the  contents  contracting  adhesions  to 
the  surrounding  parts  and  becoming  irreducible.  These 
contents  almost  always  comprise  omentum  and  jejunum, 
but  in  some  cases  the  transverse  colon  is  extruded.  If 
strangulated,  the  seat  of  constriction  is  the  aperture  of 
exit  in  the  LLnea  alba,  or  adhesions  formed  by  the  omentum 
within  the  sac. 

In  obturator  hernia  the  sac  is  always  acquired,  and  is 
protruded  through  the  upper  part  of  the  obturator  foramen 
in  company  with  the  vessels  and  nerves  of  the  same  name. 
This  variety  of.  hernia  is  most  common  in  thin,  elderly 
women;  the  sac  is  always  small,  but  sometimes  causes 
pressure  on,  and  pain  in  the  course  of,  the  obturator  nerve. 
Strangulation  is  not  common,  and,  when  it  occurs,  the 
constriction  is  usually  outside  the  sac  and  not  very  acute. 
(See  Pig.  157.) 

A  ventral  hernia  is  one  in  which  the  sac  is  formed  by 
a  protrusion  of  peritoneum  at  a  part  of  the  abdominal  wall 
in  which  normally  no  aperture  exists.  Such  hernife  some- 
times occur  in  the  middle  line  between  the  recti  muscles  in 
women  who  have  had  prolonged  and  difficult  labours,  but 
are  more  often  the  sequel  of  wounds  of  the  abdominal  wall 
followed  by  formation  of  a  weak  and  yielding  scar.  They 
are  very  rarely  strangulated. 
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Perineal  and  sciatic  hernise  are  extremely  rare.  In 
the  former,  the  protrusion  takes  place  between  the  anterior 
fibres  of  the  levator  ani ;  in  the  latter,  through  the  sciatic 
notch,  beneath  the  gluteus  maximus. 

Diaphragmatic  hernia  is  either  due  to  a  congenital 
defect  in  the  diaphragm  or  to  injury.  In  the  former  case, 
the  congenital  aperture  is  almost  invariably  situated  in  the 
left  half  of  the  muscle  ;  in  the  latter,  it  may  be  situated  in 

Fig.  157. 


An  Obturator  Hernia.  The  sac  protrudes  through  the 
upper  part  of  the  thyroid  foramen,  and  the  obturator  vessels 
and  nerve  are  stretched  over  its  anterior  surface. 

any  portion.  In  this  form  of  hernia  there  is  no  true  sac, 
the  viscera  escaping  into  the  pleura,  and,  more  rarely,  into 
the  pericardium.  The  viscera  which  escape  are  usually 
the  stomach,  colon,  and  small  intestine.  Strangulation  is 
rare,  but  is  not  unknown. 

Jjittre's  hernia  is  the  term  applied  to  a  strangulation 
of  a  Meckel's  diverticulum,  whilst  Richter's  hernia  is  the 
name  given  to  the  strangulation  of  a  portion  only  of  the 
whole  circumference  of  a  knuckle  of  intestine.  To  this 
latter  condition  the  name  of  "  partial  enterocele  "  has 
more  recently  been  given.  Both  these  varieties  of  hernia 
are  of  interest,  for  although  in  neither  of  them  is  the  whole 
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calibre  of  the  gut  mechanically  obstructed,  nevertheless  all 
the  symptoms  of  strangulation  are  present.  It  is  thus 
evident  that  the  vomiting  and  constipation  which  accompany 
strangulation  are  not  the  result  of  simple  mechanical 
obstruction,  but  are  caused  reflexly  by  the  injury  to,  and 
irritation  of,  the  constricted  peritoneum. 

In  connection  with  the  subject  of  hernia  may  be  men- 
tioned protrusions  of  sub-peritoneal  fat  through  the 
linea  albaT^They  usually  occur  about  midway  between  the 
umbilicus  and  the  ensiform  cartilage,  and  form  soft,  par- 
tially reducible  swellings,  about  the  size  of  a  walnut  or  a 
little  larger,  and  increasing  during  any  straining  move- 
ments or  in  the  act  of  coughing.  Sometimes  they  can  be 
reduced  and  the  aperture  of  exit  in  the  linea  alba  can  be 
clearly  defined,  but  in  all  cases  where  they  have  existed 
more  than  a  few  months  they  become  irreducible.  I  have 
seen  these  swelUngs  in  both  men  and  women  above  middle 
age,  and  have  had  opportunities  of  examining  two  of  them 
post-mortem.  They  are  liable  to  be  mistaken  for  true 
hernise,  but  the  mistake  is  of  little  consequence,  for  they 
are  well-treated  by  the  application  of  a  truss. 
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Fig.  158. 


This  term  is  applied  to  all  the  various  forms  of  mechanical 
obstruction  of  the  intestines  within  the  abdomen,  as  opposed 
to  the  external  hernise  which  protrude  through  the  abdo- 
minal walls. 

The  following  are  the  chief  varieties  of  intestinal  obstruc- 
tion : — Internal  hernise  ;  volvulus  ; 
intussuception ;  obstruction  by 
foreign  bodies  and  faecal  accumu- 
lation ;  stricture ;  tumours  of  the 
intestine ;  pressure  on  the  bowel 
from  without  by  tumours,  &c. ; 
chronic  peritonitis. 

The  term  internal  hernia  is 
applied  to  cases  in  which  intestine 
has  become  constricted  by  bands  / , 
of   adhesions  or  of  omentum,  or ' 
by  slipping  through  apertures  in  'j 
the  omentum  or  mesentery  or  into 
such  normal  openings  as  the  fora-  ^ 
jnen  of   Winslow  and  the  inter- 
sigmoid  fossa.     Bands  of  adhesion 
are  formed  as  the  result  of  peritonitis,  and  are  most 
common  in  the  right  iliac  fossa,  though  they  may  occur 
in  any  part  of  the  abdomen.    Portions  of  omentum  may 
also  become  adherent  from  peritonitis  or  by  inclusion  in 
the  sac  of  an  irreducible  hernia.    In  other  cases  bands  are  " 
formed  in  connection  with  a  persistent  Meckel's  diver- 
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An  Internal  Hernia.  A 
loop  of  small  intestine  is 
strangulated  by  a  band  of 
adhesions. 
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ticulum.  This  latter,  when  present,  is  a  pouch  or  oflfshoot 
of  the  small  intestine,  formed  by  an  undue  persistence  and 
development  of  the  vitelline  duct.    It  is  situated  about  two^ 

Fig.  159. 


Meckel's  Diverticulum.    From  a  specimen  in  the  Museum 
of  St.  Bai  tholomew's  Hospital. 

feet  above  the  ileo-csecal  valve,  and  varies  in  length  from  an 
inch  to  a  foot.  In  some  cases  it  is  adherent  to  the  umbili- 
cus from  birth,  and  may,  indeed,  open  onto  the  abdominal 
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wall  in  this  situation,  presenting  either  a  cul-de-sac  or  else 
a  complete  tube,  opening  into  the  intestine  at  one  end  and 
at  the  navel  at  the  other;  in  other  cases,  it  contracts 
adhesions  to  the  iliac  fossa  or  to  some  other  part  of  the 
abdominal  parietes  as  a  result  probably  of  an  attack  of 
inflammation  induced  by  impaction  of  intestinal  contents ; 
whilst  very  frequently  it  remains  free  and  movable  in  the 
abdominal  cavity.    When  adherent,  coils  of  intestine  may 

Fig.  160. 


Meckel's  Diverticulum  opening  at  the  umbilicus. 

be  caught  around  or  compressed  by  it ;  whilst  in  some 
few  instances,  when  free,  it  has  been  known  to  knot 
itself  round  the  mesenteric  attachment  of  a  knuckle  of 
bowel,  although  in  the  vast  majority  of  cases  it  causes 
no  trouble  whatever  unless  it  is  attached  at  its  extremity. 
Strangulation  of  intestine  fi-om  slipping  through  aper- 
tures in  the  omentum,  into  the  foramen  of  Winslow,  (fee, 
is  of  very  rare  occurrence,  and  does  not  require  further 
comment.  > 
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Volvulus,  or  twisting  of  the  intestine,  is  most  often 
seen  in  the  sigmoid  flexure,  but  is  nowhere  common.  In 
cases  where~the  sigmoid  'flexure  is  unusually  voluminous, 
large  coils  of  the  gut  sometimes  protrude  almost  at  right 
angles  from  the  course  of  the  descending  colon.  The  size 
of  these  coils  is  in  most  cases  acquired,  and  appears  to  be 
the  result  of  chronic  constipation  ;  in  such  cases  the  meso- 
colon is  also  longer  than  natural.  If  this  part  of  the  bowel 
be  distended  by  faeces,  it  may  happen  that  these  coils  become 
doubled  over  by  the  weight  of  their  contents,  and  so 


Fig.  i6i. 


An  Intussusception.    The  sheath  has  been  laid  open  so 
as  to  show  the  intussuscepted  portion. 

twisted  upon  their  mesenteric  axis  and  kinked  that  both 
the  passage  of  fseces  and  the  free  circulation  of  blood 
in  the  mesenteric  vessels  are  interfered  with,  and  strangu- 
lation results.  In  such  cases  gangrene  and  peritonitis 
rapidly  ensue.  Much  more  rarely  a  similar  form  of  vol- 
vulus is  found  in  the  ascending  colon,  whilst  the  same 
portion  of  bowel  has  also  been  seen  twisted  around  its  own 
longitudinal  axis.  The  c£ecum  also,  especially  when  im- 
perfectly developed,  has  beer  known  to  be  the  seat  of  a 
twist.  Volvulus  of  the  small  intestine  is  met  with  only 
in  connection  with  previous  peritonitis  and  adhesion  of  loops 
of  intestine ;  it  is  extremely  rare. 


3. 
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INTUSSUSCEPTION. 

^*?.ss«sception.-In  intussusception  one  portion  of 
the  intestinal  tube  is  invaginated  into  the  lumen  of  that 
portion  of  intestine  with  which   it  is  immediately  con- 
tinuous below.    A  complete  intussusception  consists  of 
three  cylinders  or  rings  of  bowel.  I^The  innermost  of  these 
IS  named  th^  entering  layer  ;  fihe  middle,  the  returning 
layer ;  and  -the  external,  the  sheath.    Intussusception  is 
most  common  in  children,  and  usually  originates  at  the 
iunction  of  the  ileum  with  the  caecum.    In  this  situation 
the  ileum,  with  the  ileo-caecal  valve,  is  pushed  into  the 
more  capacious  cfecum.    If  the  intussusception  now  con- 
tinues to  increase,  it  does  so  at  the  expense  of  the  colon, 
more  and  more  of  which  is  rolled  in  by  the  constant  and 
excessive  vermicular  contraction  of  the  intestines.    It  thus 
happens  that  the  apex,  or_presentin^2^7  of  the  invaginated 
bowel,  or  the  "  intussusceptum,"  throughout  the  develop- 
ment of  the  affection  always  consists  of  the  same  portion^of 
_gut_  which  originally  became  intussuscepted,  namely,  the 
ileum  and  the  ileo-ctecal  valve,  and  thus  in  some  cases  the 
latter  may  present  at  the  orifice  of  the  anus.    This  form  of 
intussusception   is  named  ileo-csecal,  but  another  and 
much  more  rare  form,  named  ileo-colic,  is  met  with,  in 
which  the  ileum  becomes  inverted  through  the  ileo-cfecal 
valve,  and  the  mtussusceptum  increases  by  protrusion  of 
additional  portions   of  ileum.    Intussusceptions  are  also 
found  in  the  small  intestine  and  in  the  descending  colon 
and  sigmoid  flexure,  but  seldom  attain  a  large  size.  All 
true   intussusceptions   may  easily  be  distinguished  from 
similar  invaginations  which  are  formed  sometimes  during 
the  irregular  movements  of  the  intestine  which  occur  not 
uncommonly  just  before  death.    These  latter  intussuscep- 
tions are  always  small,  frequently  multiple,  easily  reduced, 
and  the  gut  is  not  congested. 

If  an  intussusception  remain  unreduced,  congestion  and 
Sjibsequent  sloughing  of  the  imprisoned  bowel  is  apt  to 
ensue.  In  some  cases  an  intussusception  persists  for  a 
considerable  time  without  serious  mischief  resulting,  but 
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such  instances  are  comparatively  rare,  and  much  more 
commonly  the  circulation  in  the  intussuscepted  gut  is 
quickly  interfered  with  by  the  traction  on  its  mesentery. 
The  intussusceptum  swells  from  venous  engorgement;  and 
very  soon  blood  escapes  from  the  distended  vessels  into  the 
interior  of  the  intestine,  as  well  as  into  the  wall  of  the  gut 
itself.  The  swelling  causes,  in  its  turn,  a  greater  constric- 
tion of  the  intussusceptum  where  it  enters  the  sheath,  the 
arterial  circulation  is  arrested,  and  fflngrene,  results.  In 
its  early  stages  an  intussusception  may  be  reduced,  but 
later  on  this  becomes  impossible.  The  irreducibility  is  in 
great  part  the  result  of  the  swelling  already  mentioned, 
but,  in  addition,  adhesions  soon  forra  between  the  peritoneal 
surfaces  of  the  entering  and  returning  layers,  as  well  as 
between  the  sheath  and  the  entering  layer,  and  fix  the 
latter  in  its  abnormal  position.  In  almost  all  cases  there  is 
an  extension  of  inflammation  from  the  inflamed  or  sloughing 
intestine  to  the  neighbouring  peritoneum,  and  peritonitis 
results,  whilst  sometimes  the  sheath  itself  becomes  ulcerated, 
or  even  gangrenous.  gpaniaixeQus^jsure-  is  more  rare  than 
is  generally  supposed  ;  in  such  cases  the  gangrenous  intus- 
susceptum is  cast  ofi"  as  a  slough,  and  the  patient  recovers 
with  an  intestine  which  is  shortened  in  proportion  to  the 
length  of  that  piece  which  has  sloughed,  the  continuity  of 
the  canal  being  established  by  the  adhesions  which  form 
between  the  sheath  and  the  entering  layer. 

It  is  not  easy  to  assign  a  definite  cause  to  each  indi- 
vidual case  of  intussusception,  but  it  is  probable  that  all 
owe  their  origin  to  irregular  jand  excessive  contractions  of 
the  bowel,  such  as  occur  in  colic  or  result  from  the  presence 
of  any  hard  or  foreign  body  in  the  intestine.  In  some  rare 
cases  the  trouble  may  be  traced  to  the  presence  of  a  polypus, 
which,  being  gripped  by  the  bowel  below  its  seat  of  attach- 
ment, is  drawn  in,  together  with  the  gut  from  which  it 
grows,  during  peristalsis. 

ObstructionJ)y  foreign  bodies  and  faecal  accumu- 
lations.— It  is  not  often  that  intestinal  obstruction  results 
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from  the  presence  of  foreign  bodies,  unless  in  this  category 
hardened  feeces  be  included.    The  various  foreign  bodies 
which  are  so  frequently  swallowed  are  seldom  of  sufficient 
size  to  block  the  intestine,  whilst  yet  small  enough  to 
safely  pass  the  03sophagus  and  stomach.    They  may,  it  is 
true,  lodge  in  the  csecum  or  some  other  part  of  the  alimen- 
tary tract,  and  cause  great  trouble  by  setting  up  ulceration, 
with  the  subsequent  formation  of  f^cal  abscesses  or  fistulas' 
or  may  induce  peritonitis ;  yet,  withal,  they  seldom  entirely 
obstruct  the  cahbre  of  the  intestine.    A  more  frequent 
(\]  cause  of  obstruction  is  a  gall-stone,  and  it  is  probable  that, 
when  it  is  of  sufficient  size  to  become  impacted,  it  has 
gained  the  cavity  of  the  bowel  rather  by  ulcerating  from 
the  gall-bladder  into  the  duodenum  than  by  passing  along 
the  gall-duct,  for  it  is  difficult  to  conceive  that  a  stone 
which  would  traverse  the  latter  could  block  the  gut.  But 
whether  the  foreign  body  be  a  gall-stone  or  something 
swallowed  by  the  patient,  it  is  more  likely  to  be  arrested  at 
the  junction  of  the  small  with  the  large  intestine  than 
elsewhere,  on  account  of  the  opposition  offered  to  its  further 
progress  by  the  ileo-cajcal  valve.    iMestinal  .^cdcuH,  _or 
eBterolitlaes,  are  of  rare  occurrence;  they  are  usually  com- 
posed of  phosphatic  deposits  formed  around  some  foreign 
body,  or  of  masses  of  hair  or  fibre ;  these  latter  are  gene- 
rally met  with  in  hysterical  subjects  or  lunatics.    In  other 
cases  the  calculi  are  composed  of  vegetable  matter,  or  of 
masses  of  insoluble  salts,  such  as  magnesia,  which  have 
been  taken  medicinally.    Any  of  these  forms  of  entero- 
lithes  may  attain  great  size,  and  completely  obstruct  the 
bowel. 

I  Fsecal  accumnlatinri  is  the  result  of  long-continued  and 
neglected  constipation,  and  is  seldom  seen  in  early  Hfe. 
The  accumulation  is  necessarily  gradual,  and  is  most  com- 
mon in  the  caecum,  sigmoid  flexure,  and  rectum.  In  such 
cases  the  intestine,  which  is  already  feeble  and  slow  to  con- 
tract, becomes  still  more  paralysed  by  the  distension  and 
pressure  of  the  contained  mass,  and,  should  the  condition 
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remain  unrelieved,  complete  cessation  of  all  peristalsis  re- 
sults. In  addition  to  the  mechanical  blocking  of  the  bowel, 
the  f£Bcal  mass,  which  becomes  harder  and  dryer  the  longer 
it  is  retained,  causes  inflammation  and  ulceration  of  the 
intestine,  and,  subsequently,  localised  chronic  peritonitis, 
the  gut  above  the  obstruction  becoming  also  immensely 
distended.  In  other  cases  f^cal  masses  not  large  enough 
to  occlude  the  intestine  remain  in  the  caecum  and  keep  up 
persistent  irritation,  perhaps  for  months. 

Stricture  of  the  intestine.— Except  in  the  rectum, 
stricture  is  rare,  and  the  forms  of  narrowing  in  this  part  of 
the  bowel  will  be  dealt  with  more  fully  in  the  chapter  on 
Diseases  of  the  Eectum.  The  simple  strictures  of  the 
intestines  are,  like  those  of  other  mucous  canals,  caused  by 
the  contraction  of  scar  tissue  at  the  seat  of  previous  ulcera- 
tion, those  ulcers  which  are  most  often  followed  by  such 
contraction  being  the  dysenteric,  the  catarrhal,  the  tuber- 
cular, and  the  syphilitic.  The  strictures  caused  by  the 
two  first  of  these  are  most  common  in  the  largej^ntestine  ; 
those  by  the  two  latter  in  the  lower  part  of  the  ileum  and 
the  caecum. 

There  is  also  another  variety  of  stricture  which  is  not 
due  to  contraction  of  healed  ulcers,  but  is  of  cod  genital 
OTigin,  and  is  the  result  of  a  contraction  of  the  bowel  at 
the  seat  of  its  communication  with  the  omphalo-mesenteric 
duct.  It  has  already  been  mentioned  that  in  some  cases 
this  duct  persists  as  a  diverticulum,  but  in  others  the 
reverse  condition  occurs,  and  the  process  of  shrinkage  and 
obliteration,  which  ought  to  be  limited  to  the  duct  alone, 
extends  to  the  intestine  and  causes  a  stricture,  which,  in  an 
adult,  would  be  found  about  two  feet  from  the  ileo-c?ecal 
valve. 

Tunapurs  of  the  intestine  (not  including  the 
rectum). — Both  innocent  and  malignant  tumours  are  met 
with  in  the  intestine,  the  latter  being  unfortunately  the 
more  common. 

Of  the  i3nacfillJLgrawths,  the  simple  glandular  polypus  is 
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.<^>-  fMl  ^ost  frequent  occurrence.  It  is  seen  chiefly  in  children 
and  is  sometimes  multiple.  Its  common  site  is  the  lower  part 
of  the  Ileum  and  the  colon.  It  is  seldom  large  enough  to 
obstruct  the  bowel,  but,  as  already  mentioned,  may  cause 
mtussuscj^^^  Fibrous,  ntevoid,  and  fatty  growths'^e 
very  rare. 

oj^p^  -     Malignant  tumours  are  much  more  common  in  the  large 
than  in  the  small  intestine.    They  are  almost  invarllwt 
carcinomatous,  and  frequently  belong  to  that  variety  of 
malignant  growth  to  which  the  name  of  adendd^cMicer  has 
been  given.    These  growths  become  more  common  the 
nearer  we  approach  to  the  anus,  but  are  more  frequent  in 
the  caecum  than  in  the  ascending  colon.    They  cause  much 
induration  and  narrowing  of  the  intestine,  with  the  forma- 
tion of  a  so-called  "cancerous  stricture.'    The  growths 
themselves  ulcerate,  and  may  furnish  a  discharge  of  blood- 
stained and  foul  fluid  from  the  anus.    Above  the  stricture 
the  gut  becomes  dilated,  inflamed,  and  often  ulcerated,  so 
that  perforation  of  the  bowel  and  acute  purulent  peritonitis 
frequently  induce  a  fatal  termination.    On  post-mortem 
examination,  it  is  by  no  means  rare  to  find  no  secondary 
growths  in  any  of  the  viscera,  and  in  a  considerable  num- 
ber of  cases  there  is  no  glandular  afiection.    In  some  cases 
the  growth  is  tuberous,  and  protrudes  into  the  cavity  of 
the  bowel  ;  in  others,  it  forms  a  hard  ring  in  the  wall  of 
the  gut  itself. 

Xympho-sarcomata  are  also  rarely  seen,  and  occur  as 
multiple,  soft,  fleshy  tumours,  of  a  dirty-white  colour, 
covered  by  mucous  membrane,  and  especially  liable  to 
develop  in^Feyer's  patches. 

Pressure  on  the  bowel  from  without  by  tumours, 
&c. — This  is  not  a  common  cause  of  obstruction,  for  the 
bowel,  being  in  most  parts  movable,  is  not  readily  com- 
pressed. Cancerous  growths,  from  their  tendency  to  fix 
and  adhere  to  the  tissues,  more  often  cause  obstruction 
than  innocent  tumours,  and  as  examples  may  be  quoted 
cancer  of  the  pancreas,  spleen,  kidney,  and  liver.    In  other 
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cases,  uterine,  ovarian,  or  prostatic  tumours  compress  tlie 
bowel,  and  in  yet  another  class  the  obstruction  is  caused 
by  the  pressure  of  pus.  Thus,  I  have  seen  a  case  in  which 
an  abscess  which  formed  in  Douglas's  pouch  as  the  sequel 
to  rectal  stricture  and  ulceration  caused  such  pressure  on 
the  bowel  as  to  induce  death  by  obstruction,  and  other 
similar  cases  have  been  recorded.  Occasionally,  the 
glandular  tumours  which  result  from  "  tabes  mesenterica  " 
attain  a  sufficient  size  to  compress  the  bowel,  to  which,  in 
addition,  they  may  contract  adhesions. 

Chronic_^eritonitis. — In  tubercular  disease  of  the 
^peritoneum  it  is  by  no  means  uncommon  for  the  coils  of 
intestine  to  become  matted  to  one  another  and  to  the 
enlarged  glands  which  are  often  present.  In  consequence 
of  this  matting,  a  chronic  form  of  obstruction  may  super- 
vene. The  condition  is  most  common  in  young  people. 
In  another  class  of  cases  the  peritoneal  inflammation  is 
dependent  upon  disseminated  new  growth.  This  is  most 
frequently  seen  in  connection  with  malignant  ovarian  dis- 
ease, but  in  some  cases  the  growth  is  primary  in  the  serous 
membrane. 
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DISEASES  OP  THE  RECTUBI. 

IMPERFORATE  AlO'VS. 

Imperfohate  anus  results  from  imperfect  union  between  the 
rectum  above  and  the  posterior  part  of  the  cloaca  common 
to  the  uro-genital  aperture  and  the  hind  gut  below. 

The  deformity  exists  in  varying  degrees.    In  some  cases 
\J  there  is  an  anal  depression,  at  the  bottom  of  which  a 
membrane  forms  a  septum  separating  the  anus  from  the 
rectum,  or  else  the  anus  itself  is  occluded  by  a  similar 
membrane,  which  extends  backwards  from  the  scrotum  to 
/^\the  coccyx.    In  other  cases,  again,  the  anus  and  rectum 
^are  continuous,  but  the  gut  is   much  narrowed  at  point 
of  their  junction,  and  occasionally  the  anal  orifice  is  ob- 
structed by  a  longitudinal  fold  of  skin  extending  from  the 
coccyx  to  the  scrotum,  and  bisecting  the  anal  aperture. 

In  more  severe  examples  the  anal  aperture  is  separated 
from  the  rectum  by  fibrous  tissue  an  inch  or  more  in  depth, 
whilst  in  some  instances  the  rectum  itself  is  completely 
\  undeveloped.  Not  infrequently  the  rectum  opens  into  the 
•J/  genito-urinary  tract — in  the  female  into  the  posterior  wall 
of  the  vagina,  and  in  the  male  into  the  prostatic  urethra; 
more  rarely,  the  opening  is  into  the  judder  itsejf.  Those 
cases  in  which  there  is  no  passage  for  faeces  terminate 
fatally  unless  subjected  to  surgical  treatment,  the  infant 
dying  from  vomiting  and  exhaustion,  or  from  rupture  of 
the  caecum  or  colon  caused  by  over-distension. 
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H^nXORRHOXDS. 

Htemorrhoids,  or  piles,  constitute  one  of  tlie  most  com- 
mon of  the  diseases  to  which  the  rectum  is  liable.  A 
htemorrhoid  is  essentially  a  dilated  or  varicose  vein,  or 
more  often  a  collection  of  such  veins.  According  to  their 
situation  relative  to  the  anal  orifice,  piles  are  called  ex- 
ternal or  internal,  but,  although  it  is  not  uncommon  to 
find  internal  piles  existing  alone,  external  piles  are  almost 
always  associated  with  the  internal  variety. 

External  piles  are  covered  by  skin,  and  are  generally 
multiple.  When  not  inflamed,  they  give  rise  to  but  little 
trouble,  and  present  themselves  as  swollen  tabs  of  skin 
around  the  anal  orifice.  When  inflamed,  they  form  purple, 
shiny,  tense,  rounded  masses,  causing  much  pain  and  rectal 
tenesmus.  If  removed,  they  are  found  to  consist  of  a 
looped  varicose  vein  surrounded  by  fibrous  tissue,  the 
quantity  and  denseness  of  which  depend  upon  the  frequency 
with  which  the  pile  has  been  the  seat  of  inflammation. 
Very  commonly,  the  blood  in  the  varicose  vein  clots  when 
the  latter  becomes  inflamed,  and  occasionally  suppuration  or 
sloughing  terminates  the  existence  of  a  hsemorrhoid. 

Internal  piles  vary  in  structure,  for,  although  all 
are  composed  of  dilated  vessels,  the  arrangement  and  cha- 
racter of  the  latter  are  not  always  identical.  They  may 
conveniently  be  divided  into  (a)  capillary,  (b)  venous,  (c) 
arterial. 

/  Capillary  piles  are  small,  sessile  swellings,  with  a 
papillated,  mulberry-like  surface  which  readily  bleeds. 
This  hiBmorrhage,  which  is  common  in  all  cases  of 
internal  piles,  is  readily  accounted  for  when  we  consider 
that  the  latter  are  covered  by  thin  mucous  membrane  only, 
and  not  by  skin,  as  are  the  external  ones,  and  that,  in 
addition,  they  are  exposed  to  the  pressure  and  irritation 
of  the  hardened  fjeces  of  the  rectum.  Children  are  but 
seldom  the  subjects  of  piles,  but  when  such  is  the  case  it  is 
the  capillary  pile  which  is  almost  always  found. 

2  N 
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^  Y?-5P-SS_Hles  are  the  most  common  of  the  internal 
haemorrhoids.  They  are  usually  multiple,  and  extend  from 
just  inside  the  anal  margin  to  a  distance  of  one  or  two  inches 
up  the  rectum.  They  form  irregular  pedunculated  swell- 
ings, purple  in  colour,  soft  in  consistence,  and  not  so  prone 
to  bleed  profusely  as  the  capillary  variety.  On  section 
after  removal,  they  are  seen  to  be  composed  almost  entirely 
of  irregular  varicose  veins,  surrounded  by  bjit  little  fibrous 
tissue,  and  a  few  small  arterioles, 
"s)    Arterial  piles  are  comparatively  rare.  They  are  generally 
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Piles. 

large,  distinctly  pedunculated,  smooth  and  slippery  on  the 
surface,  and  readily  bleed  per  saltum  if  scratched.  They 
contain  arteries  of  considerable  size,  as  well  as  varicose 
veins. 

The  causes  of  heemorrhoids  are  numerous,  but,  in 
general  terms,  it  may  be  said  that  they  are  induced  by 
anything  which  impedes  the  return  of  blood  from  the 
rectum.  It  should  be  remembered  that  most  of  the  rectal 
veins  open  into  those  of  the  portal  system,  and  that,  as  the 
latter  have  no  valves,  the  blood-pressure  at  the  most  de- 
pendent parts  of  the  rectal  vessels  is  necessarily  considerable. 
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In  addition,  the  veins  of  the  rectum  run  in  a  submucous 
tissue  which  is  more  than  usually  lax  and  yielding— a 
condition,  which,  although  necessary  on  account  of  the 
constantly  varying  distension  of  the  rectum,  nevertheless 
gives  but  little  support  to  the  veins.  Chronic  constipation, 
which  is  one  of  the  most  fertile  causes  of  piles,  induces  them 
in  more  ways  than  one.  llrst,The  f8eca]_masses_  w 
the  veins  directly,  and,  secondly^the  thickening  of  jthe 
muscular  coat  of  the  rectum,  which  often  results  from  its 
distension,  causes  an  increased  difficulty  in  the  flow  of 
blood  from  the  veins  of  the  submucous  tissue. 

But  the  pressure  on  the  rectal  veins  is  often  caused  by  ^ 
diseased  conditions  of  the  rectum  itself ,  and  it  should  - 
always  be  remembered  that  almost  any  disease  of  the  rec- 
tum may  be  complicated  by  piles ;  this  is  a  fact  that  has 
more  than  a  pathological  importance,  for,  if  it  is  not 
recognised,  the  more  serious  mischief  may  be  overlooked 
and  an  operation  be  undertaken  for  the  cure  of  piles  when 
the  latter  are  perhaps  but  a  complication  of  a  rectal  stricture 
or  jiew  growth.    In  some  cases  pressure  on  the  rectum  may  3 
be  caused  by  a  pregnant  uterus  or  a  uterine  fibroid,  and  in 
old  men  by  an  enlarged  prostate.     The   impediment  to 
the  portal  circulation  caused  by  a  congested  liver,  often  the  ^ 
result  of  excessive  indulgence  in  food  and  drink,  and  still 
more  that  caused  by  cirrhosis  of  the  liver  tends  to  cause 
piles,  whilst,  in  addition,  the  conditions  which  produce  a  more  ^ 
general  congestion  of  the  venous  system,  such  as  diseases  ' 
of  the  heart  and  lungs,  also  exercise  some  influence. 

Lastly, ^sedentary  occupations  and  a  feeble  state  of  health  ^. 
with  loss  or  impairment  of  healthy  muscular  tone,  such  as 
is  sometimes  induced  by  residence  in  hot  climates,  must  be 
mentioned  as  causes  of  hfemorrhoids,  and  it  is  probable 
that  heredityjs  not  without  some  influence,  for  in  not  a  few 
cases  haemorrhoids  occur  in  several  members  of  the  same 
family. 
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ISCHIO-RECTAI.  AUD  ANai.  ABSCESS  AND 
nSTUlA  I»r  ATTO. 

The  abscesses  which  are  common  in  the  neighbourhood 
of  the  rectum  alad  anus  fall  naturally  into  two  divisions— 
those  which  are  superficial  and  those  which  are  gleep  To 
1    the  former  the  name  of  aaaLabscess  is  often  applied,  for 
they  develop  in  the  folds  of  skin  which  surround  the  anus. 
They  never  attain  any  great  size,  and  readily  burst  ex- 
ternally ;  if  they  burst  internally  as  well,  the  most  common 
place  for  the  formation  of  the  internal  opening  is  the  line  of 
.^eEMation  ^  between  the  external  and  internal  sphincters— 
i.e.,  just  within  the  anus  itself. 

The  deep  orjschio-rectal  abscesses  are  formed  in  the 
fossa  of  that  name.  They  are  situated  beneath  the  deep 
fascia,  and  show  but  little  tendency  to  come  to  the 
cutaneous  surface,  meeting  with  less  resistance  in  their  ex- 
tension toward  the  bowel,  into  which  they  often  burst  above 
the  upper  margin  of  the  internal  sphincter— i.e.,  about  an 
inch  and  a  quarter  to  an  inch  and  a  half  up  the -rectum. 
Their  formation  is  accompanied  by  much  bi-awny  swelHng, 
with  induration  and  pain. 

Both  anal  and  ischio-rectal  abscesses  may  result  from 
injiity  or  exposure  to  wet  andjcold.  Usually  the  injury  is 
applied/from-without,  butrthe  presence  of  hard  and  sharp 
foreign  substances  in  the  rectum  provides  another  source 
of  traumatism,  for  by  their  passage  through  the  mucous 
membrane  they  may  allow  of  the  escape  of  minute  quantities 
of  faecal  matter  into  the  cellular  tissue,  and  thus  promote 
suppuration.  The  anal  abscesses  appear  to  owe  their  com- 
mencement in  many  cases  to  the  irritation  caused  by  want 
of  cleanliness  in  this  region, 

A  fistula  in  ano  is  the  result  of  an  unhealed  abscess, 
and  just  as  there  are  two  kinds  of  abscesses,  so  are  there 
two  kinds  of  fistulse.  It  must  not  be  supposed  that  all 
abscesses  in  the  neighbourhood  of  the  rectum  refuse  to 
heal,  for  such  is  not  the  case,  but,  as  a  very  large  number 
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of  theiii  lead  to' the  formation  of  fistulfe,  it  is  evident  that 
some  common  cause  or  causes  must  be  present  in  all  cases. 
One  of  the  most  constant  of  these  is  the  perpetual  move-  >) 
mant  of  the  parts,  for  not  only  are  the  walls  of  the  abscess 
drawn  up  during  deffecation  or  the  passage  of  flatus,  but 
the  perineum  is  kept  in  motion  by  any  violent  respiratory 
act,  and  especially  by  coughing.  Another  fertile  source  of  -^J 
fistula  is  the  .passage  of  .  faecal— matter,  and  the  irritation 
which  is  thereby  set  up  whenever  the  abscess- cavity  com- 
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The  Inner  Surface  of  a  Rectum  with  Two  Small  Tubercular 
Ulcers,  into  one  of  which  a  portion  of  glass  rod  has  been 
passed. 

municates  with  the  bowel.  The  association  of  fistula  with 
phthisis  finds  an  explanation  in  the  presence  of  tubercular  "sj 
ulceration  of  the  rectum  in  this  disease.  The  ulcer,  which 
is  generally  ragged,  with  undermined  edges,  permits  the 
escape  of  fsecal  matter,  as  already  mentioned,  and  causes 
suppuration  around  the  gut.  Lastly,  as  in  the  case  of 
piles,  it  must  constantly  be  kept  in  mind  that  a  fistula 
may  be  but  a  cgmplicatioiL.-o£_some  .other„  rectal  disease,  ^ 
such  as  simple  or  cancerous  stricture,  syphilitic  ulceration, 
fissure,  &c. 

Three  chief  Tarifities-ot-fistula  are  described— the 
complete,,  the  blind  external,  and  the  blind  internal.  A 
complete  figtula  is  one  which   opens  both  externally 
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through  the  skin  and  internally  into  the  bowel ;  strictly 
speaking,  this  is  the  only  form  of  true  fistula,  the  others 
being  sinuses.  A  bUnd  external  fistula  is  one  which 
opens  externally  alone,  but  is  "  blind  »  towards  the  rectum, 
and,  conversely,  a  blind  internal  fistula  has  an  opening 
into  the  rectum  alone,  and  none  through  the  skin.  The 
external  opening  is  usually  clos_e_to  the  anus,  but  in  some 
cases  is  situated  at  a  distance  of  several  inches,  or,  in  rare 
instances,  as  far  away  as  the  great  trochanter.  In  healthy 
subjects  this  opening  is  small,  and  from  it  protrudes  a 
small  mass  of  healthy  florid  granulations.  In  phthisical 
patients  the  aperture  is  often  large  and  ragged,  the  skin 
undermined  and  purple,  and  the  base  devoid  of  healthy 
granulations,  and  secreting  a  little  watery  pus. 

The  position  of  the  internal  opening  depends  chiefly 
on  the  kind  of  abscess  which  has  preceded  the  fistula.  If 
an  anal  one,  then  the  aperture  is  just  inside  the  anus, 
between  the  external  and  internal  sphincters ;  whilst  if  an 
ischio-rectal  one,  the  opening  is  placed  above  the  internal 
sphincter,  and  is  sometimes  as  much  as  three  or  even  four 
inches  from  the  anus.  The  character  of  this  orifice  diflters, 
as  does  that  of  the  external  one,  according  to  the  constitu- 
tional condition  of  the  patient.  The  fistulous  track  itself  is 
lined  at  first  by  the  granulation  tissue  of  the  shrunken 
abscess-cavity,  but  in  cases  of  long  standing  the  wall  be- 
comes thickened  by  fibrous  tissue,  and  the  canal  is  lined  by 
a  dense  cicatricial  membrane,  showing  no  tendency  what- 
ever to  heal. 

A  fistula  chiefly  causes  trouble  by  the  discharge  of  matter 
and  the  incontinence  of  flatus  and  faeces,  but,  if  it  be 
neglected,  further  mischief  will  ensue.  On  account  of  the 
occasional  blocking  of  the  track,  pus  is  liable  to  be  retained 
at  times,  fresh  abscesses  form,  and  either  burst  again 
through  the  old  opening  or  else  point  in  fresh  places.  In 
this  way  other  fistulous  tracts  are  produced,  which  in  many 
cases  form  branching  channels  leading  from  the  original 
sinus.   As  this  trouble  is  continuous  so  long  as  it  is  allowed 
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to  remain  untreated,  additional  openings  form  m  the  bowel, 
the  mucous  membrane  is  destroyed  by  ulceration,  and  the 
submucous  and  muscular  coats  are  infiltrated  by  fibrous 
tissue  and  other  inflammatory  products.  In  this  manner 
the  lower  part  of  the  bowel  is  converted  into  a  tough 
fibrous  tube,  incapable  ahke  of  properly  retaining  faeces 
and  of  transmitting  them,  for  the  sphincters  cease  to  act, 
not  only  because  they  are  partly  destroyed,  but  also  because 
the  mucous  surface  no  longer  maintains  its  normal  sensi- 
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A  Rectum  with  numerous  Fistulas  and  much  Fibrous 
Thickening. 

bility,  and  thus  the  presence  o^fsecal  matter  is  not  recog- 
nised by  the  patient,  and  does  not  excite  the  natural  reflex 
contraction  of  the  muscles.  On  account  of  the  contraction 
of  the  newly-formed  fibrous  tissue,  much  narrowing  may 
ensue,  and  thus  lead  to  the  development  of  a  stricture. 
Some  few  cases  terminate  fatally  from  exhaustion,  caused 
by  profuse  suppuration  ;  others,  from  acute  peritonitis  con- 
sequent on  the  perforation  of  an  ulcer  through  some  part 
of  the  rectum  covered  by  peritoneum. 


A.NAJ.  fissure:. 

In  fissure  of  the  anus  there  is,  as  the  name  implies,  a 
crack  or  fissure  at  the  anal  orifice.    In  very  many  cases  no 
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other  cause  is  apparent  beyond  chronic  constipation,  and  it 
is  probable  that  the  disease  generally  results  from  over- 
distension by  hardened  masses  of  faeces.  In  some  instances 
the  fissure  is  slight  and  readily  heals  even  without  treat- 
ment, but  usually  it  extends,  and  shows  little  tendency  to 
spontaneous  cure.  The  common  situation  of  a  fissure  is  the 
^posterior  margin  of  the  anus  ;  it  usually  reaches  about  half 
an  inch  or  more  up  the  bowel,  and  an  examination  may 
sh  ow  that  it  is  complicated  by  the  presence  of  either  piles 
or  a  polypus.  It  is  of  some  importance  to  recognise  such  a 
complication,  for,  if  the  growth  be  not  removed,  the  treat- 
ment of  the  fissure  is  liable  to  prove  abortive.  Fissures 
cause  much  pain,  which  is  especially  severe  after  defsecation, 
and  it  is  supposed  that  both  this  symptom  and  their  slow- 
ness to  heal  are  alike  accounted  for  by  the  exposiu-e  of 
nervous  twigs  in  the  floor  of  the  fissure. 

vi.cz:rs  of  the  rectum. 

Simple  ulceration  of  the  rectum  is  usually  of  traumatic 
origin,  and  is  the  result  of  the  presence  of  hardened  masses 
of  foeces  or  of  foreign  bodies  in  the  rectum.  The  ulcer  is 
usually  single,  and  may  be  situated  at  any  part  of  the  cir- 
cumference of  the  bowel.  It  is  seldom  larger  than  a  shilling, 
and  is  of  no  regular  shape; "its  base  and  edges  are  neither 
indurated  nor  unduly  pr^inent.  As  already  mentioned, 
ulceration  of  the  rectum  may  lead  to  the  formation  of  a 
fistula,  and  the  fistula,  in  its  turn,  may  be  followed  by  an 
ulceration  which  extends  up  the  rectum,  and  sometimes  in- 
volves the  mucous  membrane  in  the  greater  part  of  its 
length. 

Syjphilitic  ulceration  is  more  common  in  women  than 
in  men,  and  is  usually  a  tertiary  affection.  It  may,  however, 
be  said  at  once  that  cases  are  attributed  to  syphilis  in 
which  there  is  no  evidence  of  this  disease,  and  it  is  probable 
that  many  instances  of  so-called  syphilitic  disease  are 
really  examples  of  simple  ulceration  extending  up  the  gut, 
as  ah-eady  described  under  the  heading  of  Fistula. 
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In  typical  syphilitic  disease  the  miicous  membrane  of  the 
rectum  is  thickly  studded  with  small  oval  or  rounded  ulcers, 
the  size  of  a  pea  or  a  lentil.  These  have  at  first  but  little 
induration  of  their  bases,  and  the  ^dges_  are  sharply  cut, 
and  not  overhanging  like  those  of  a  tubercular  ulcer.  By 
their  increase  in  size,  these  ulcers  coalesce,  and  thus  the 
mucous  membrane  is  destroyed  over  an  area  of  irregular 
shape.  The  infiltration  of  the  rest 
of  the  rectal  wall  by  the  products  of 
f  inflammation  results  after  a  time  in 
the  production  of  fibrous  tissue,  and 
is  followed  by  induration  and  con- 
traction of  the  calibre  of  the  gut. 
The  ulceration  tejids  to  spread  up 
the_bowel,  and  in  this  way  there  is 
first  a  destruction  of  the  mucous 
lining  and  then  a  formation  of 
fibrous  tissue,  which  may  in  time 
implicate  the  rectum  in  its  whole 
length.  The  discharge  from  the 
ulcerated  surface  is  often  very  pro- 
fuse, and  in  some  cases  the  ulcers 
penetrate  deeply  into  the  surround- 
ing parts.  In  consequence  of  this 
penetration,  fistula;  are  liable  to 
form,  and  in  some  case  ■  extend  into 

neighbouring  organs,  such  as  the  vagina  or  the  bladder. 
If  an  ulcer  penetrates  the  rectal  wall  where  the  latter 
is  covered  by  peritoneum,  acute  suppurative  peritonitis 
quickly  ends  the  patient's  Hfe.  In  other  cases  death 
results  from  exhaustion.  In  connection  with  this  subject, 
it  may  be  mentioned  that  in  secondary  syphilis  the  anus  is 
very  frequently  the  seat  of  condylomata  or  mucous  tubercles 
such  as  have  been  more  fully  described  in  the  chapter  on 
Syphilis. 

Tubercular  ulceration  of  the  intestine,  and  the  part  it 
plays  in  the  production  of  fistulse,  have  already  been 
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described,  and  it  now  only  remains  to  mention  briefly  the 
other  and  rarer  causes  of  ulceration.  These  are  chiefly 
dysentery  and  catarrh,  for  the  ulceration  which  is  the 
almost  constant  accompaniment  of  new  growths  is  better 
dealt  with  in  connection  with  tumours  of  the  rectum. 
Dysenteric  ulceration  is  often  very  chronic,  and  may  per- 
sist for  years.  The  scars  left  by  it  are  frequently  pig- 
mented. In  rare  cases  it  causes  penetration  of  the  rectal 
walls,  with  the  formation  of  fistulae.  It  is  peculiarly  liable 
to  be  followed  by  abscess  of  the  liver. 

STRICTURE   OF   THE  RECTUIVX. 

Rectal  stricture  results  either  from  inflammation  and 
ulceration  or  from  the  presence  of  new  growths.  Any  of 
the  varieties  of  ulceration  described  above  may  result  in  the 
formation  of  a  simple  stricture,  which,  in  addition,  may 
ensue  upon  pelvic  cellulitis  or  other  forms  of  inflammation 
connected  with  the  female  genital  organs.  In  some  cases 
stricture  close  to  the  anal  orifice  is  dependent  upon 
imperfect  development  of  the  communication  between  the 
bowel  and  the  skin  sui"face.  Occasionally,  stricture  results 
from  the  too  free  removal  of  skin  in  operations  upon 
haemorrhoids. 

Stricture  occurs  in  all  parts  of  the  rectum,  and  may 
be  either  annular  or  tubular.  InVthe  former  there  is  a 
narrow  ring-like  contraction  of  the  gut ;  in  the  latter,  the 
rectal  walls  are  infiltrated  in  a  considerable  part  of  their 
length.  In  many  cases  in  which  there  has  been  extensive 
ulceration,  and  the  stricture  is  of  long  standing,  the  lowest 
portion  of  the  gut  is  found,  when  examined  by  the  finger, 
to  be  extremely  rough  and  irregular,  the  walls  being 
exceedingly  hard  and  resistant,  and  the  bowel  fixed  to  the 
surrounding  parts.  The  rectum  above  the  stricture  becomes 
greatly  hypertrophied  and  dilated  on  account  of  the 
obstruction  to  the  passage  of  fseces,  and,  on  account  of  the 
retention  of  the  latter,  is  liable  to  become  inflamed  and 
ulcerated.     The  ulceration,  in  its  turn,  is  followed  by 
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contraction  of  the  scar  tissue,  and  thus  the  stricture 
extends. 

The  ulcerated  and  dilated  condition  of  the  gut  above  the 
obstruction  affords  a  ready  explanation  of  some  of  the  most 
'  typical  symptoms  of  stricture.  It  is  common  in  these  cases 
to  have  ajiistory  of  alternating  attacks  of  constipation  and 
djarrhgia.  The  constipation  is  the  result  of  the  accumula- 
tiqn  of  fjeces  above  the  stricture,  and  it  is  the  presence  of 
the  f£Bcal  masses  which  causes  irritation  and  catarrh  of  the 
bowel,  resulting  in  discharge  of  the  accumulated  fseces 
mixed  with,  and  liquefied  by,  the  secretion  of  the  intestine. 
The  ulcerated  surface  also  supplies  a  discharge  of  pus  and 
mucus,  which  collects  above  the  sphincters,  and  causes 
freguentjiesire^tojiefsec^^  the  patient  passing  a  mixture 
of  pus  and  blood.  When  the  stricture  is  near  the  anus,  the 
motions  are  moulded  by  it  rather  than  by  the  anal  orifice, 
and  become  narrow  and  pipe-like ;  but  if  the  obstruction  be 
in  the  upper  part  of  the  rectum,  the  fteces  collect  again 
below  the  stricture,  are  moulded  by  the  muscular  rectal 
walls,  and  finally  shaped  by  the  anus,  so  that  any  narrowing 
which  has  been  produced  in  the  passage  through  the  stricture 
is  lost  in  the  rectum  below  it. 

Stricture  of  the  rectum  may  end  fatally  in  more  ways 
than  one.  In  some  cases  the  discharge  from  the  ulcerated 
surface  causes  death  by  exhaustion  or  amyloid  disease  ;  in 
others,  additional  trouble  results  from  the  implication  of 
the  bladder  and  the  formation  of  a  fistulous  communication; 
sometimes  peritonitis  is  caused  by  the  penetration  of  an 
ulcer  high  up  the  bowel ;  and  lastly,  the  opposition  to  the 
passage  of  fseces  may  culminate  in  complete  intestinal 
obstruction. 

TiriviouRs  or  the  rectum  and  awtxjs. 

Tumours  of  the  rectum,  like  those  of  other  parts,  are 
either  innocent  or  malignant;  the  former  will  be  first 
described. 

Papillomata  are  sometimes,  though  not  frequently, 
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met  with  around  the  anal  orifice.  They  present  the  same 
appearances  as  similar  growths  elsewhere,  being  roughened 
on  the  surface,  not  indurated  nor  infiltrating  the  surround- 
ing tissues,  and  often  discharging  a  watery,  blood-stained 
fluid.  They  are  usually  small,  but  occasionally  attain  con- 
siderable proportions.    They  occur  chiefly  in  adults. 

Papillomata,  or  villous  tumours,  are  also  found  in  the 
rectum,  although  they  are  not  common  in  this  situation. 
They  vary  in  size,  and  I  have  seen  one  as  large  as  a 
clenched  fist,  though  they  are  more  commonly  not  much 
larger  than  a  walnut.    They  are  bright  red  in  colour,  and 

Fig.  i66. 


Papilloma  of  the  Rectum. 


their  surface  is  covered  with  large  rounded  papillje  ;  their 

base  of  attachment  is  broad.  Although  very  vascular,  they 
I  do  not  cause  much  htemorrhage  from  the  bowel,  but  are 

characterised  clinically  by  the  constant  escape  of  a  profuse 
Iwatery  discharge,  which  the  patient  is  often  unable  to 
^retain.    I  have  seen  one  case  in  which  the  base  of  the 

papilloma  was  continuous  with  a   cancerous   growth  of 

recent  origin  in  the  I'ectal  wall  (see  Fig.  i66). 

Polypi  are  found  at  all  ages,  but  are  relatively  common 

in  children.    They  are  either  (a)  glandular  or  (6)  fibrous. 

The  glandtdar  or  adenomatous  polypi  are  usually  about 
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the  size  of  a  small  hazel-nut,  are  attached  by  a  stalk  or 
pedicle  which  is  often  an  inch  or  two  in  length,  have  a 
pa^illated^urface,  and  are  prone  to  bleed.  In  rare  instances 
they  are  multiple,  and  may  be  numbered  by  hundreds, 
extending  up  the  rectum  as  far  as  the  finger  can  reach  and 
bleeding  profusely.  On  microscopical  examination,  these 
glandular   growths   are   found   to  consist  of  numerous 


Fig.  167. 


A  Rectum  with  Multiple  Glandular  Polypi. 

Lieberkuhn's  follicles  closely  set  in  a  matrix  of  loose  fibrous 
tissue. 

The  fibrous  polypi  are  not^^o  common  as  the  adeno- 
matous ones.  Their  surface  is  smoother,  their  pedicles 
shorter,  and  their  tendency  to  bleed  not  so  marked  as 
in  the  case  of  the  glandular  polypi.  Sometimes  they  attain 
a  very  considerable  size,  and  there  is  a  specimen  in  the 
museum  of  St.  Bartholomew's  Hospital  which  was  removed 
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by  my  friend  Mr.  Everley  Taylor  from  a  girl  of  about 

twenty,  and  weighed  no  less  than  a  pound.   Such  cases  are 

however,  extremely  rare.    On  microscopical  examination 

these  polypi  are  seen  to  be  composed  of  loose  connective 

tjssue;  sometimes  they  are  very  soft,  and  contain  much 

serous  fluid  m  the  connective-tissue  spaces. 

_   Dermoid  tumours  of  congenital  origin,  and  polypoid 

in  shape,  have  been  occasionally  met  with  in  the  rectum ; 

they  are  sometimes  covered  by  long  silky  hairs. 


Fig.  168. 


Portion  of  a  Rectum  with  a  Pedunculated  Glandular 
Polypus. 

Nsevi  are  very  rare,  but  are  liable  to  be  dangerous  to  the 
life  of  the  patient  by  reason  of  the  copious  hsemorrhage 
which  they  occasionally  cause.  Like  similar  growths  in 
other  parts,  they  are  met  with  in  children. 

Malignant  tumours  of  the  rectum  are  practically 
always  carcinomata,  for  the  sarcomata  are  so  rare  that  they 
do  not  require  separate  mention.  But,  although  all  the 
malignant  growths  are  of  epithelial  origin,  they  are  not  all 
alike  either  in  their  physical  properties  or  microscopical 
structure,  and  may  conveniently  be  divided  into  two 
classes — (a)  the  adenoid  or  glandular  cancers  and  [b)  the 
scirrhous  cancers. 

The  adenoid  carcinomata  have  been  shown  by  Mr. 
Cripps  to  form  the   greater   number  of  the  malignant 
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tumours  of  the  rectum.  They  may  grow  in  any  part  of  its 
length,  but  are  more  frequent  occurrence  in  the  lower 
than  in  the  upper  part  of  this  portion  of  the  bowel.  They 
grow  from  the  mucous  membrane,  and  show  a  great 
tendency  to  extend  into  the  lumen  of  the  gut.  1/A.t  first 
they  are  covered  by  the  mucous  membrane,  and  form  soft, 
partially  pedunculated,  smooth  masses,  movable  on  the 
deeper  part  of  the  rectal  walls.    As  they  increase  in  size, 

Fig.  i6g. 


The  Inner  Surface  of  a  Rectum  with  an  ulcerated  mass  of 
Adenoid  Carcinoma. 

their  surface  becomes  ulcerated  and  discharges  a  mixture 
of  blood  and  mucus,  their  deeper  portions  grow  into,  and 
gradually  implicate,  the  whole  rectal  wall,  and,  chiefly  as 
the  result  of  irritation,  they  become  more  firm  and  indur- 
ated. Their  growth  is  not  rapid,  and  may  extend  over 
periods  of  even  four  or  five  years  or  more.  Sometimes 
they  implicate  neighbouring  organs,  and  cause  fistulous 
openings  into  the  bladder  or  vagina,  or  on  to  the  neigh- 
bouring cutaneous  surface.  In  some  instances  they  neither 
infect  the  lymphatic  glands  nor  cause  secondary  growths, 
but  at  other  times  the  reverse  is  the  case,  and  the  liver 
more  than  the  other  viscera  is  liable  to  metastatic  de- 
posits. 

All  malignant  growths  cause  a  narrowing  of  the  calibre 
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of  the  gnt,  and  produce  the  so-called  malignant  stricture  of 
the  recLum. 

On  microscopical  examination,  adenoid  cancers  are 
found  to  be  composed  of  a  loose  fibrillar  stroma,  in  which 
are  embedded  numerous_tubular  glands  lined  with  columnar 
epithelium,  as  well  as  masses  of  epithelial  cells  lying  loose 
m  alveoH,  and  not  forming  any  definite  glandular  structure 
In  these  tumoui^s,  indeed,  there  may  often  be  seen  aU 

Fig.  170. 


Section  of  an  Adenoid  Carcinoma  of  the  Rectum  showing  the 
irregular  cavities  lined  by  columnar  epithelium.  (Zeiss,  A. ) 

gradations  of  structure  between  a  definite  adenoma  and  a 
typical  carcinoma,  and,  as  a  result,  there  are  many  iiTegu- 
larly  formed  and  imperfectly  developed  gland-tubules.  It 
is  not  always  easy  to  say  at  first  sight  whether  a  given 
growth  is  a  simple  adenoma  or  an  adenoid  cancer,  but  the 
point  may  be  settled  by  noticing  w^hether  or  not  the 
growth  implicates  the  submucous  and  muscular  coats.  If 
it  does  so,  then  the  tumour  must  be  looked  upon  as 
malignant ;  whereas  if  it  is  only  a  surface  growth,  not 
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infiltrating  the  rectal  wall,  it  must  be  considered  a  simple 
glandular  polyp. 

FROX.APSUS    ANI   ET  RECTI. 

The  former  of  these  terms  is  applied  to  an  abnormal 
protrusion  or  eversion  of  the  mucous  membrane  of  the 
rectum  through  the  anal  orifice ;  the  latter,  to  an  eversion 
of  the  whole  thickness  of  the  rectal  wall.  The  mucous 
membrane  of  the  rectum  is  normally  so  loose  that  it  pro- 
trudes slightly  during  defc^cation,  and  anything  which 
causes  excessive  straining  will  result  in  excessive  protrusion 
or  prolapse.  sThe  commonest  oaiase  of_prpiapse  of  the  anus 
or  rectum  is^ntestinal  irritation  caused  by  the  ingestion  of 
unsuitable  foodTand  we  thus  find  the  disease  most  often  in 
unhealthy,  ill-fed,  flabby,  and  rickety  children.  Any  dis- 
ease of  the  rectum  may  be  complicated  by  prolapse,  but 
those  which  most  often  induce  the  trouble  ar^ectal  poly- 
pus, %les,  and  ^feiread- worms_.  Prolapse  is  also  liable  to 
result  from  any^^isease  of  the  urinary  organs  which  induces 
straining,  and  is  common  in  children  sufi-ering  from 
mosis  or  calculus.  /  ' 

The  extent  of  the  prolapse  varies  greatly ;  in  some  cases 
only  a  small  fold  of  mucous  membrane  protrudes,  whilst  in 
others  several  inches  of  the  lower  part  of  the  rectum  pro- 
jects as  a  tube  from  the  anus ;  the  prolapse  tends  to  in- 
crease so  long  as  its  cause  remains.  At  first  the  mucous 
membrane  is  everted  only  during  straining,  but  as  time 
goes  on  the  sphincters  become  lax  and  atonic,  the  attach- 
ment of  the  mucous  membrane  to  the  submucous  tissue 
less  and  less  firm,  and,  finally,  the  bowel  is  more  often  pro- 
lapsed than  not.  The  result  of  the  constant  exposure  is 
inflammation  of  the  mucous  lining,  accompanied  by  a 
catarrhal  discharge,  and  in  cases  of  long  standing  this 
may  be  succeeded  by  ulceration  or  even  sloughing  of  the 
prolapsed  parts,  the  latter  being  usually  the  result  of  a 
strangulation  of  the  protrusion  by  the  anal  orifice. 
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PRURITUS  ANI. 


PRVRITUS  AITI. 

This  is  a  term  applied  to  a  sensation  of  itching  and 
irritation  of  the  anus  and  surrounding  skin.  It  sometimes 
comphcates  piles,  or  may  result  from  the  presence  of  rectal 
worms,  but  is  most  often  caused  by  overfeeding  and  its 
accompanying  constipation  and  congested  liver ;  it  is  also 
common  in  gouty  subjects.  As  a  result  of  the  irritation 
and  consequent  scratching,  the  skin  may  become 
eczematous. 


CHAPTER  LXIII. 


PERITONITIS. 

Inflammation  of  the  peritoneum  may  be  either  acute  or 
chronic,  diffuse  or  localised.  The  acute  inflammations  are 
usually  also  diffuse,  but  the  chronic  are  not  necessarily 
localised,  although  this  is  frequently  the  case. 

jj  Acute  diffuse  peritonitis  is  a  septic,  spreading  in- 
flammation of  the  peritoneum.  It  may  result  from  such 
causes  as  ^penetrating  wounds  of  the  abdominal  wall , -Ex- 
tension of  inflammation  from  neighbouring  parts — e.g., 
from  the  cellular  tissue  in  cases  of  urinary  extravasation  ; 
rupture  of  the  stomach  or  bowel,  or  their  perforation  by 
ulcers,  tumours,  or 'foreign  bodies,  and  the  escape  of  the 
intestinal  contents — so-called   "  perforative  peritonitis  ;  " 

|)rupture  of ,  abscesses  into  the  peritoneum,  especially  of 
p&dty£hlitic  abscesses ;  "gangrene  of  the  gut  following 
strangulation,  or  any  of  the  varieties  of  intestinal  obstruc- 

ijtion  ;  and  septic  conditions  of  jthe^system,  such  as  septicsemia 
and  pyaemia. 

The  commencement  of  peritonitis  is  marked  by  a  great 
distension  of  the  vessels,  and  a  consequent  reddening  of  the 
inflamed  part.  This  is  usually  very  noticeable,  and  at  once 
attracts  attention  when  the  abdomen  is  opened  at  a  post- 
mortem inspection.  As  the  inflammation  progresses  the 
redness  becomes  less  noticeable,  the  surface  appears  dull 
and  on  closer  examination  this  alteration  in  colour  is  found 
to  be  the  result  of  exudation,  which  covers  the  inflamed 
parts  with  a  thin  layer  of  fibrin,  and  causes  the  surface  of 
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the  intestine  to  assume  a  finely  granular  or  ground-glass 
appearance.  Very  soon,  as  the  exudation  increases,  the 
serous  surface  becomes  flocculent,  and  shreds  of  fibrin  in 
the  form  of  a  fine^jietwork  may  be  seen  crossing  each 
other  in  an  irregular  fashion.  The  fibrin  also  causes 
adhesion  of  the  folds  of  intestine,  so  that  the  latter  are 
found  to  be  stuck  together  and  partially  fixed  to  the 
parietal  peritoneum.  The  intestines  themselves  are  greatly 
distended,  and  contain  large  quantities  of  gas — a  condition 
which  results  from  paralysis  of  their  muscular  coats. 

In^the^  later  stages  of  septic  peritonitis,  the  serous  cavity 
is  more  or  less  filled  by  fluid,  which  at  first  is  serous  and 
blood-stained,  but  soon  assumes  a  flocculent  appearance, 
with  shreds  of  fibrin  floating  in  it,  and  finally  becomes 
purulent.  The  fluid  collects  in  the  most  dependent  parts, 
and  especially  in  the  pelvis,  but  it  is  also  prone  to  become 
localised  by  adhesions, formed  between  the  intestinal  folds, 
and  may  thus  form  collections  shut  ofi"  in  parts  from  the 
general  peritoneal  cavity.  The  intestinal  walls  are  also 
swollen  by  exuded  fluid,  and  softened  so  that  they  are 
easily  lacerated ;  in  some  cases  the  distended  capillaries 
give  way,  and  cause  small  sub-serous  petechise  or  ecchy- 
moses. 

^  Microscopical  examination  shows  that  in  the  early  stages 
of  the  affection  there  is  an  exudation  of  serum  and  leuco- 
cytes, and  a  separation  of  the  endothelial  cells  which  line 
the  serous  membrane.  As  the  inflammation  progresses 
both  red  blood-cells  and  the  fibrin-forming  elements  of  the 
blood  exude,  and  the  coagulated  fibrin  is  deposited  on  the 
inflamed  surface  or  floats  in  flakes  in  the  exudation. 
More  and  more  leucocytes  make  their  appearance,  and 
soon  the  fluid  is  so  laden  with  them  as  to  become  sero- 
purulent  or  purulent.  Sometimes  frge  gas,  the  result  of 
decomposition,  is  found  in  the  abdominal  cavity.  In 
acute  difi"use  peritonitis  the  conditions  described  are  found 
in  all  parts  of  the  serous  membi-ane,  but  where,  as  is 
usually  the  case,  the  inflammation  has  extended  from 
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some  definite  place,  there  all  the  signs  will  be  found  more 
accentuated  and  advanced  than  elsewhere. 

Acute,  diffuse  peritonitis,  in  the  absence  of  treatment, 
is  almost  invariably  fatal.  It  is  accompanied  by  severe 
collapse,  with  persistent  sickness  and  constipation,  and  the 
general  symptoms  of  septic  poisoning.  In  otherwise 
healthy  adults  there  is  usually  severe  pain,  and,  at  first, 
pyrexia  ;  but  in  old  and  feeble  patients  there  is  often  but 
little  pain,  and  the  temperature  is  frequently  sub-normjl. 

Subacute  and  chronic,  localised  peritonitis  com- 
monly results  from  an  extension  of  some  intlamma,tory 
process  in  or  around  one  of  the  viscera.  Thus,  it  is  fre- 
quently caused  by  inflammation  of  the  cellular  tissue 
around  the  ctecum,  of  the  uterus  or  ovaries,  of  the  bladder 
in  cases  of  chronic  cystitis,  &c.  It  is  found  in  the  neigh- 
bourhood of  chronic  ulcers  of  the  stomach  and  duodenum, 
and  around  the  liver  in  cirrhosis.  In  another  class  of 
cases  it  results  from  the  irritation  of  ne.w  growths — e.g., 
cancer  of  the  liver,  pancreas,  stomach,  &c. — or  may  be  set 
up  by  contusion  of  any  part  of  the  abdominal  wall. 

The  appearances  met  with  in  this  form  of  peritonitis  are 
very  similar  to  thoge  seen  in  the  earlier  stages  of  the  acute 
form  of  the  disease  already  described.  The  redness,  how- 
ever, is  less  mai-ked,  and  the  exudation  of  fluid  is  but 
slight.  In  these  cases,  moreover,  there  is  a  tendency  to 
the  development  of  fibrous  axiliesions,  and,  in  place  of  the 
slight  stickiness  seen  in  the  acute  inflammation,  there 
is  a  formation  of  fibrous  tissue,  which  causes  fixation  of 
various  viscera  to  one  another  or  to  the  abdominal  parietes.  I 
These  fibrous  bands  are  in  some  cases  gradually  elongated 
by  the  constant  dragging  of  the  attached  tissues,  and  may 
thus  at  some  future  time  be  a  cause  of  entanglement  and 
strangulation  of  intestine  in  the  manner  already  described 
in  the  chapter  on  Intestinal  Obstruction.  In  their  mode  ■ 
of  formation  these  bands  do  not  differ  from  the  fibrous 
tissue  which  forms  the  scar  in  the  case  of  a  wound; 
they  are  developed  from  the    exuded   cells,   and  the 
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blood-vessels  which  at  first  permeate  them  subsequently 
shrivel  and  disappear. 

Chronic  diffuse  peritonitis  may  be  the  sequel  of 
r)  habitual  engorgement  of  the  serous  membrane  resulting 
from  diseased  conditions  of  the  heart,  lujigs,  or  liver;  it  is 
also  met  with  in  cases  of  chronic  interstitial  nephritis.  In 
peases  of  disseminated  new  growth— such,  e.g.,  as  results 
sometimes  from  malignant  ovarian  disease— chronic  peri- 
tonitis, with  effusion  of  plastic  lymph  and  the  formation  of 
adhesions,  is  of  common  occurrence.  The  changes  met 
with  in  the  localised  form  of  the  disease  are  seen  in  the 
diffuse  variety  spread  over  a  larger  area,  but  thickening^f 
the  serous  membrane  is  more  common  in  the  diffuse  than 
in  the  localised  affection.  Another  and  very  important 
cause  of  chronic  diffuse  peritonitis  is  tubercle.  In  ex- 
amples of  this  form  of  inflammation,  the  serous  membrane 
becomes  thickly  studded  with  grey  tubercles,  which  in 
some  cases  are  present  in  such  numbers  as  almost  to  com- 
pletely cover  the  whole  secreting  surface.  There  is  much 
matting  of  the  intestinal  coils,  and  exudation  of  a  con- 
siderable amount  of  fluid ;  the  mesenteric  glands  are 
commonly  much  enlarged,  and  often  form  masses  of  large 
size,  to  which  the  intestines  become  adherent.  Tubercular 
peritonitis  is  often  part  of  a  general  tuberculosis. 


CHAPTER  LXIV. 


DISEASES  OF  THE  VERMIFORM; 
APPENDIX. 

Catarrhal^  inflammation. — Like  other  parts  of  the 
intestines  the  vermiform  appendix  may  be  the  seat  of 
catarrh,  and  very  probably  it  often  shares  in  catarrhal 
inflammation  of  the  csecum.  It  is,  however,  much  less 
able  to  recover  quickly  from  the  effects  of  inflammation 
than  are  other  portions  of  gut,  and  the  attacks  are  very 
hable  to  recur ;  these  facts  are  perhaps  partially  explained 
by  the  narrowness  of  the  attachments  of  the  appendix,  and 
by  the  consequent  diflficulty  which  its  veins  and  lymphatic 
vessels  must  find  in  emptying  their  contents,  and  so  relieving 
the  congestion  and  oedema  which  ensue  on  inflammation. 

The  swoUen  mucous  membrane  also  tendsjto  occlude  the 
orifice  leading  into  the  csecum,  and  thus  causes  the  products 
of  inflammation  to  be  retained  in  the  appendix,  and  a 
similar  retention  is  in  other  cases  due  to  a  kinking,  bending 
or  twisting  of  the  appendix  from  the  dragging  of  adhesions 
around  it.  As  in  other  catarrhal  inflammations  also  the 
secretion  from  the  inflamed  membrane,  although  at  first 
mucoid,  becomes  in  time  purulent,  and  thus  the  appendix 
may  be  distended  by  pus  which  cannot  find  an  exit  into 
the  cEecum, 

As  a  result  of  several  attacks  the  appendix  becomes  per- 
manently swollen  and  _ced.ematous,  so  that  it  may  be  as 
thick  as  a  finger,  and,  its  peritoneal  coat  sharing  in  the 
inflammatory  process,  may  contract  adhesions  to  the  sur- 
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rounding  viscera  or  to  parts  of  the  abdominal  wall.  When 
r  placed  in  a  natural  position  the  appendix  usually  becomes 
adherent  to  the  iliac  fossa,  the  c-ecum,  or  a  coil  of  small 
intestine,  but  in  cases  where  the  caecum  is  loosely  attached 
by  a  long  mesentery  the  appendix  may  pass  into  the  pelvis, 
and  may  become  adherent  to  the  ovary,  broad  ligament, 
rectum ,  ureters,  or  pelvic  peritoneum .    Finally,  it  is  probable 
that  after  a  prolonged  catarrh  the  appendix  siay  ulcerate. 
The  attacks  of  inflammation  vary  greatly  in  intensity, 
l^'h-^  symptoms  differ  in  proportion,  but  there  is  always 

'  colicy_pain,  and  usually  vomiting,  in  addition  to  which 

there  may  be  considerable  intestinal  distension  and 
symptoms  of  peritonitis.  The  earlier  attacks  are  usually 
of  less  severity  than  the  later  ones,  and  in  many  patients 
there  is  left  a  good  deal  of  permanent  tenderness,  with 
perhaps  some  swelling  ;  when  this  is  the  case  the  appendix 
will  almost  always  be  found  in  an  unhealthy  condition,  and 
under  these  circumstances  a  relapse  may  occur  at  any 
time. 

The  severity  of  the  symptoms  which  accompany  in- 
flammation of  the  appendix,  and  which  seem  out  of  pro- 
portion to  the  size  and  importance  of  the  organ,  are  to  be 
explained  by  the  frequent  extension  of  the  inflammatory 
process  to  the  neighbouring  peritoneum.  It  has  been 
shown  that  when  any  part  of  the  intestine  is  acutely  in- 
flamed, the  bacteria  which  exist  normally  in  its  lumen  are 
able  to  penetrate  the  softened  walls  and  to  accumulate  in 
the  inflammatory  exudation  outside  the  gut,  thus  coming 
into  contact  with  the  surrounding  peritoneum  and  causing 
peritonitis.  It  is  now  generally  believed  that  the  bacterium 
coli  commune  is  the  chief  organism  thus  concerned;  and  it 
is  further  the  opinion  of  some  experimenters  that  the 
virulence  of  this  bacillus  is  increased  by  various  unhealthy 
conditions  of  its  surrounding  mucous  membrane,  so  that  in 
inflammation  of  the  appendix  not  only  is  it  an  easy  mattei 
for  the  bacilli  to  penetrate  its  soft  coats,  but  the  bacilli 
themselves  are  much  more  capable  of  causing  inflammation. 
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UI.CERATIOIf  DUE  TO  FiECAI.  COKTCRETIONS 
^  AND  FOBEIGN"  BODIES. 

The  most  common  cause  of  ulceration  of  the  appendix  is 
theimp_actiqn_ofAffficaLcorLCi-etign.  Most  concretions  are 
oval  or  oat-shaped  masses  resembling  a  cherry-stone  or 
date-stone,  and  it  is  probably  this  similarity  which  has 
given  rise  to  the  very  prevalent  idea  that  ulceration  is 

Fig.  171. 


A  Twisted  Vermiform  Appendix  containing  a  Concretion. 


generally  due  to  impaction  _ofJorfiignJ^^  The  con- 
cretions vary  in  consistency,  and  may  either  be  no  harder 
than  firm  faeces,  or  may  feel  as  hard  as  a  solid  foreign  body ; 
on  section  these  hard  masses  often  appear  laminated,  and 
they  occasionally  contain  cretaceous  matter.  A  foreign 
body  may  similarly  be  enclosed  in  a  fjecal  mass  or  in 
calcareous  material. 

The  ultimate  results  of  the  impaction  of  a  faecal  con- 
cretion or  of  a  foreign  body  are  much  the  same,  for  either 
of  them  will  cause  inflammation,  and,  in  time,  ulceration 
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of  the  mucous  membrane,  with  perhaps  suppuration  in  the 
parts  around.  ^      i  r 

When  ulceration  has  commenced  the  neighbouring 
tissues  soon  become  inflamed,  and  it  depends  partly  on  the 
position  of  the  appendix  in  which^ direction  the  inflamma- 
tion  spreads.  '  - 

First.~It  may  extend  t_owards  the  peritoneum  ;  an  event 
most  likely  to  occur  in  the  case  of  an  inflamed  appendix 
iying  free  amongst  coils  of  intestine  in  the  iliac  fossa.  In 
such  a  case,  when  the  ulceration  has  not  yet  perforated  the 
appendix,  the  coils  of  intestine  very  often  become  adherent, 
as  a  result  of  plastic  peritonitis,  and  thus  the  appendix 
becomes  shut  off  from  the  general  peritoneal  cavity  by 
adhesion,  and  is  itself  closely  attached  to  its  surroundings 
by  similar  adhesions.    If,   after   this  has  taken  place, 
suppuration  occurs  around  the  appendix,  or  if  the  ulcera- 
tion extends  in  the  appendix  and  ultimately  perforates  it, 
the  f«cal  matter  thus  set  free  and  the  pus  will  be  shut  off 
from  the  general  peritoneal  cavity  by  the  adherent  coils  of 
intestine,  and  an  abscess  will  form,  whose  waUs  are  com- 
posed in  part  of  peritoneal  adhesions,  gut,  and  the  appendix 
itself;  the  patient  being  thus  saved  for  the  time  from 
general  peritonitis.    If,  under  these  conditions,  the  pus  be 
evacuated  by  a  timely  incision,  the  usual  course  of  the  case 
is  towards  recovery,  but  it  is  evident  that  if  left  alone  the 
adhesions  are  more  liable  to  yield  as  the  abscess  enlarges 
than  are  the  abdominal  walls,  and  that  at  any  time  general 
peritonitis  may  result  from  extension  of  the  suppuration. 
Further,  it  is  plain  that  if,  when  a  peritoneal  abscess  has 
been  opened,  an  attempt  be  made  to  remove  the  appendix 
by  separating  it  from  its  adhesions,  it  is  very  probable 
that  the  peritoneal  cavity  will  be  opened  and  an  unnecessary 
risk  of  general  peritonitis  incurred. 

In  some  cases,  however,  adhesions  do  not  form  sufficiently 
early  or  firmly  enough  to  protect  the  peritoneal  cavity,  and 
then  if  pus  forms  around  the  appendix,  or  if  the  latter 
ulcerates  or  sloughs  as  a  result  of  the  impaction  of  freces  or 
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of  a  foreign  body,  the  inflammation  may  at  once  involve 
the  peritoneum,  and  general  peritonitis  may  supervene. 

Secondly. — The  inflammation  may  extend  towards  the 
cellular  tissue  in  the  iliac  fossa.  In  this  case  the  pus  tends 
to  collect  superficially  to  the  iUacus  muscle,  and,  tracking 
towards  Poupart's  ligament,  involves  the  cellular  tissue  of 
the  abdominal  wall.  In  such  cases  there  is  generally  some 
oedema  and  swelling  of  the  abdominal  wall,  and  at  a  later 
stage  redness  and  increased  heat  of  the  skin,  conditions 
which  are  not  generally  found  when  the  inflammation 
spreads  towards  the  peritoneum,  and,  unlike  what  is  found 
in  these  latter  cases,  when  the  cellular  tissue  is  involved 
the  symptoms  of  peritonitis  are  generally  absent.  Collec- 
tions of  pus  in  the  iliac  fossa  tend  to  point  ajaove  Poupart's 
ligament. 

When  an  abscess  connected  with  the  vermiform  appendix 
points  or  is  opened  by  the  surgeon,  it  usually  heals  up  in 
time  with  proper  treatment,  even  if  there  be  some  faecal 
matter  in  the  discharge,  and,  if  a  faecal  fistula  result  from 
an  abscess  in  the  right  iliac  region  it  will  almost  always  be 
found  to  communicate  with  an  opening  in  the  caecum. 
This  opening  may  either  be  due  to  some  primary  ulceration 
of  the  caecum  itself  or  may  result  from  suppuration  around 
an  inflamed  appendix,  and  in  some  cases  of  the  latter  class 
the  abscess  discharges  its  contents  into  the  caecum  instead 
of  in  other  directions. 

Tubercular  disease  and  ulceration  of  the  appendix 
may  result  in  similar  complications  to  those  just  described, 
but  are  not  of  common  occurrence. 

Malignant  disease  of  the  caecam  may  also  be  com- 
plicated by  suppuration  in  the  right  iliac  fossa  and  may  so 
simulate  simple  inflammation  of  the  appendix. 


CHAPTER  LXV. 


DEFORmiTIES,  INJURIES,  AND 
DISEASES  OF  THE  FACE  AND  SKUliL. 

HARE-IiZP  AND  ClErT  PAIATE. 

The  causes  of  the  deformities  known  as  hare-Hp  and  cleft 
palate  are  best  explained  by  reference  to  the  development 
of  the  face.  The  nose  and  mouth  at  first  form  one  large 
cavity,  which  is  subsequently  partitioned  off  by  growths 
from  its  roof  and  lateral  boundaries.  From  thej;oof  the 
'\naso:irontal_j)roc^^  "  descends,  and  from  the  tissues 
forming  it  there  are  developed  in  the  middle  line  the  nose 
with  its  septum,  the  central  portion  of  the  lip,  and  the  pre- 
maxillary  bone,  or  that  portion  of  the  upper  jaw  which 
carries  the  incisor  teeth.  The  naso-buccal  cavity  is  thus 
separated  into  two  lateral  portions,  which  are  subsequently 
represented  on  each  side  by  the  nostril  and  the  antrum. 

iVomjthe^d.es  of  the  common  cavity  two  other  processes 
simultaneously  develop,  and  grow  inwards  towards  the 
middle  line.  These  are  named  the  "  ffiaxUlary^  processes," 
or  the  "  superior  maxillary  plates,"  and  from  them  the 
cheeks,  the  sides  of  the  lips,  and  the  whole  of  the  upper  jaw, 
with  the  exception  of  the  inter-maxillary  bone,  are  formed, 
the  cavity  of  the  nose  being  now  shut  off  from  that  of  the 
mouth  by  the  hard  palate. 

Both  hare-Hp  and  cleft  palate  result  from  a  failure  in  the 
normal  union  between  the  naso-frontal  and  the  maxillary 
processes.  If  that  part  of  the  latter  which  forms  the 
lateral  portion  of  the  lip  fails  to  join  on  one  side  with  tbe 
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central  portion  of  the  lip,  a  "  single  hare-lip  "  results.  If 
the  failure  occurs  on  both  sides,  the  hare-lip  is  said  to  be 

double.  -m  V 

If  the  two  maxillary  plates  do  not  fuse  in  the  middle  line 
of  the  palate  posteriorly,  the  uvula  is  bifid  or  the  soft  palate 
cleft.    If  the  failure  to  join  is  more  complete,  the  hard 
palate  is  fissured,  the  fissure  being  in  the  middle  line 
posteriorly,  but  running  to  one  side  or  another  of  the  inter- 
maxillary bone  anteriorly,  and  thus  is  seen  in  front  as  a 
cleft  between  the  lateral  incisor  and  the  canine  tooth.  In 
hare-lip  the  deformity  may  consist  of  nothing  more  than  a 
slight  notch  on  the  mucous  edge  to  one  side  of_  the  middle 
line.    More  commonly,  however,  there  is  a  greater  failure, 
and  the  cleft  passes  through  the  whole  depth  of  the  lip  and 
perhaps  into  the  nostril.    When  the  deformity  is  double, 
the  central  portion  of  the  lip  may  be  attached  to  the  end  of 
the  nose. 

In   the  sUghter   varieties  of  cleft  palate,  as  already 
mentioned,  the  soft  palate  alone  may  be  implicated,  but  in 
the  more  common  form,  where  the  cleft  extends  to  the  bony 
structures,  the  imperfection  results  in  a  communication 
between  the  nose  and  mouth,  with  consequent  difiiculty  in 
swallowing  and  sucking,  combined  with  a  nasal  intonation 
of  the  voice.    The  reason  why  the  cleft  in  the  hard  palate 
is  in  the  middle  line  behind,  but  to  one  side  in  front,  is 
that  the  posterior  parts  of  the  palatine  processes  are  formed 
from  the  maxillary  plates  alone,  whilst  the  arch  is  completed 
in  front-. by -the .  inter-maxillary_  bone.    The  fissure  behind 
is  thus  a  cleft  between  the  two  maxillary  plates ;  in  front 
between  the  maxillary  plate  and  the  naso-frontal  process, 
or  that  part  of  the  latter  called  the  inter-maxillary  bone. 

The  nasal  septum  is  usually  attached  below  to  the 
palatine  process  on  the  side  opposite  to  that  on  which  the 
deformity  occurs.  In  some  instances,  however,  the  cleft  is 
double  in  front,  the  inter- maxillary  bone  not  being  united  to 
the  maxillce  on  either  side,  in  which  case  the  nasal  septum 
also  is  unattached  except  to  the  inter-maxiUary  bone. 


590  MENINGOCELE. 

It  only  remains  to  be  added  that  in  severe  examples  of 
cleft  palate  there  is  almost  always  hare-lip,  and  that,  vice 
versd,  bad  cases  of  the  latter  are  usually  complicated  by 
cleft  palate.  The  incisor  teeth  in  cases  of  cleft  palate  are 
commonly  undeveloped  or  imperfectly  formed. 

IVEEirxifCrOCEI.E  AND  ENCEPHAI.OCEI.E. 

Cerebral  meningocele  and  encephalocele  are  protrusions 
of  the  cerebral  membranes  or  of  the  brain  itself  through 

Fig.  172. 


Occipital  Meningocele. 

abnormal  apertures  in  the  skull.  The  most  common  site 
for  such  a  protrusion  is  the  occipitalregion,  just  behind  the 
foramen  magnum. 

In  other  cases  the  tumour  appears  at  the  anterior  fon- 
tanelle;  at  the  root  of  the  nose,  between  the  nasal  and 
frontal  bones ;  at  the  base  of  the  skull,  passing  into  the 
nares  or  pharynx  ;  and,  lastly,  at  the  external  angles  of  the 
orbit. 

The  membranes  that  are  protruded  are  the  dura  mater 
and  arachnoid,  the  cyst  being  distended  by  cerebro-spinal 
fluid.  "When  the  cyst  contains  brain  matter,  the  latter  is 
generally  thrust  out  by  distension  of  the  ventricles  with 
fluid.  Meningocele  is  commonly  associated  with  hydro- 
cephalus. 
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TRAVIHATIC  MEWINGOCEIE  OR  TRAUMATIC 
CEFHAI.HYDROCEI.E. 

These  terms  have  been  applied  to  a  fluid  swelling  in  the 
scalp  which  occasionally  follows  fracture  of  the  skull  in 
infants  or  very  young  children,  and  communicates  with 
the  interior  of  the  cranial  cavity. 

The  history  of  these  cases  is  that  after  an  injury  to  the 
skull  of  an  infant  a  fluid  swelling  is  noticed  on  the  head, 
and  is  commonly  taken  to  be  hsematoma.    After  a  few 


Fig.  173. 
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Frontal  Meningocele. 

days  or  weeks  the  swelling  is  noticed  to  pulsate,  and 
increases  in  size.  Its  development  is  not  productive  of  any 
symptoms,  and  if  the  child  doos  not  die  of  coincident  brain 
injury  the  tumour  appears  to  cause  no  serious  or  fatal 
illness.  In  most  cases  the  swelling  gradually  increases  in 
size,  and  as  it  does  so  the  definite  edges  of  an  aperture  in 
the  skull  can  be  plainly  felt.  In  one  case  I  have  seen 
there  was  also  considerable  eversion  of  the  bone  surround- 
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ing  the  cleft.  In  a  few  cases  no  pulsation  has  been 
detected. 

Post-mortem  examination  shows  that  there  has  been 
originally  a  fracture  of  the  skull  with  a  laceration  of  the 
dura  mater,  and  that  the  cerebro-spinal  fluid  has  thus  been 
enabled  to  escape  into  the  tissues  of  the  scalp.  It  is  further 
clear  that  in  some  cases  there  has  been  also  a  laceration  of 
the  brain  and  a  communication  established  between  the 

Fig.  174. 


Skull  showing  a  large  Aperture  in  the  right  parietal  bone 
in  a  case  of  Traumatic  Meningocele. 


external  fluid  swelling  and  the  lateral  ventricle  of  the 
affected  side. 

In  all  cases  the  original  fissure  in  the  bone  rapidly 
increases  in  size,  and  in  the  case  from  which  the  accompany- 
ing drawing  was  made,  the  aperture  measured  three  inches  in 
length  and  three-quarters  of  an  inch  in  width,  although  the 
injury  was  only  ten  weeks  old. 

The  explanation  offered  for  the  formation  of  these  swell- 
ings in  the  case  of  fractures  of  the  skulls  of  infants  is  that, 
on  account  of  the  close  attachment  of  the  dura  mater,  this 
membrane  is  more  likely  to  be  torn  than  it  is  in  adidt 
skulls,  whilst,  on  account  of  the  thinness  and  flexibility  of 
the  skull,  the  bone  is  peculiarly  liable  to  be  driven  inward, 
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and  to  wound  not  only  the  dura  mater  but  also  the  brain 
beneath  it.  The  rapid  increase  in  size  of  the  aperture  in 
the  bone  is  moi-e  difficult  to  account  for,  but  it  appears 
to  me  that  it  may  be  due  to  either  an  injury  to  the  ossify- 
ing centre  of  one  of  the  cranial  bones,  or  may  result  from 
absorption  caused  by  the  pressure  of  the  fluid  which 
occupies  the  cleft. 

DISEASES  OF  THE  SCAIiF. 

Although  the  scalp  is  the  seat  of  various  growths,  there 
are  not  many  of  them  which  are  in  any  way  peculiar  to 
this  situation,  yet  some  of  them  require  special  mention  on 
account  of  certain  conditions  associated  with  their  develop- 
ment in  this  region. 

Dermoid  cystsjire  of  comparatively  common  occurrence 
in  the  frontal  region,  and  close  to  the  margin  of  the  hairy 
scalp.  They  are  always  situated  beneath  the  deep  fasciae, 
and  form  rounded  swellings  about  as  large  as  a  nut,  and 
seldom  larger.  Although  congenital  in  their  origin,  they 
frequently  do  not  attain  a  sufficient  size  to  attract  atten- 
tion before  the  third  or  fou.rth  year.  In  some  rare  cases 
the  bone  beneath  these  cysts  is  deficient,  and  the  edges  of 
an  aperture  in  the  skull  may  be  felt,  the  tumour  thus  lying 
directly  on  the  dura  mater,  and  in  some  cases  being 
attached  to  it. 

Sebaceous  cysts  of  the  scalp  are  common  in  middle  life 
and  old  age.  They  are  frequently  multiple,  and  form 
rounded  swellings  thinly  covered  with  hair,  and  of  various 
sizes.  On  accoun!^  of  the  absence  of  subcutaneous  tissue 
in  the  scalp,  the  base  of  such  a  cyst  is  closely  attached  to 
the  aponeurosis  of  the  occipito-frontalis,  and  this  may  easily 
be  wounded  and  the  loose  cellular  tissue  beneath  opened  if 
the  cyst  is  dissected  out  instead  of  being  split  open  and 
shelled  out  as  is  generally  done. 

Other  tumours  of  the  scalp  are  nsevus,  cirsoid  aneurysm, 
and  soft  fibroma,  whilst  both  epithelioma  and  rodent  ulcer 
are  also  met  with  in  this  situation. 

2  P 
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Of  the  tumours  of  the  skull  itself,  the  most  important 
are  the  ivory  exostoses,  and  the  pulsating  sarcomata.  The 
former  have  been  already  described  on  page  338.  The 
sarcomata  appear  to  originate  in  some  cases  from  the  dura 
mater,  and  in  others  from  the  diploe.  In  either  case  the 
cranium  is  soon  perforated,  and  the  growth  becomes  pro- 
minent beneath  the  scalp.  On  account  of  its  relations  to 
the  dura  mater  the  B_ulsation  of  the  brain  is  readily  trans- 
mitted, and  is  a  prominent  feature  in  these  cases.  Such 
growths  are  in  a  considerable  proportion  of  instances 
multiple,  and  an  examination  of  the  bones  of  a  skull  so 
diseased,  shows  that  the  apertures  made  by  the  tumours 
are  singularly  circular  and  cleanly  cut,  looking  almost  like 
trephine-holes. 

INJURZES  OF  THE  HEAD. 

The  common  injuries  of  the  scalp  do  not  call  for  any 
lengthened  description,  although  there  are  a  few  points 
which  require  mention.  On  account  of  the  density  of  the 
scalp,  and  the  absence  of  subcutaneous  tissue,  wounds  of 
this  region  do  not  readily  cease  bleeding,  the  vessels  being 
unable  to  retract  or  contract  efficiently  by  reason  of  the 
toughness  of  the  tissue  which  surrounds  them.  If  a  scalp- 
wound  suppurates,  the  pus  is  very  liable  to  become 
diffused  in  the  loose  cellular  tissue  beneath  the  aponeurosis, 
although  this  will  not  occur  if  the  aponeurosis  has  not 
been  injured. 

Contusions  of  the  scalp  are  very  liable  to  cause  the 
formation  of  blood  tumours  or  hsematomas,  for  the  cellular 
tissue  beneath  the  occipito- frontalis  offers  little  or  no  re- 
sistance to  the  escape  of  blood  from  an  injured  vessel,  and 
thus  the  aponeurosis  may  become  widely  separated  by  a 
collection  of  blood  beneath  it.  Such  an  effusion  is  called  a 
"  sujtap^oneurotic^  cephalhtematoma."  In  another  class  of 
cases  blood  may  be  extravasated  beneath  the  pericranium, 
and  form  a  "  sub-pericranial  cephalhaematoma."  Plere  the 
blood  tumour  is  smaller,  and  is  limited  by  the  attachment 
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of  the  pericranium  to  the  sutures,  so  that  whereas  in  the 
first-mentioned  variety  the  blood  tumour  is  irregular  in 
size  and  shape,  and  is  unlimited  in  severe  cases  except  by 
the  attachment  of  the  occipito-frontalis,  in  the  second 
variety  the  tumour  does  not  extend  beyond  the  limits  of 
the  bone  which  has  been  contused  ;  the  bone  in  question  is 
commonly  the  parietal  bone,  and  the  subjects  of  the 
injury  are  infants  or  young  children.  In  all  cases  of  sub-V 
pericranial  effusions,  the  blood-clot  beneath  the  periosteum 
feels  to  have  a  very  hard  bone-like  ridge,  whilst  the  swell- 
ing is  soft  in  the  centre.  For  this  reason  these  cases  are ) 
sometimes  mistaken  for  instances  of  depressed  fracture, 
the  hard  ridge  being  mistaken  for  the  edge  of  the  broken 
bone.  Hsematomas  of  both  varieties  are  usually  entirely 
absorbed  without  difficulty,  and  require  no  surgical  inter- 
ference. 

Concussion  of  the  brain. — The  post-mortem  appear- 
ances of  cases  which  during  life  presented  the  symptoms 
commonly  recognised  as  those  of  "concussion  of  the  brain," 
give  but  little  pathological  support  to  the  use  of  a  mislead- 
ing title.  The  cases  fall  into  one  of  three  classes: — ist, 
contusion  and  laceration  of  the  brain,  with  haemorrhage 
into  the  membranes  ;  2nd,  diffuse  ecchymosis  of  the  brain  ; 
3rd,  diffuse  meningeal  haemorrhage  without  severe  cerebral 
injury.  Secondary  complications,  the  result  of  inflamma- 
tion, are  dealt  with  on  page  600. 

Of  these  three  classes,  the  first  is  undoubtedly  the  most 
common,  and  in  at  least  ^ine_jQiit^j)f  every  ten  cases- of 
"  concussion  of  the  brain "  contusions  or  lacerations  will 
be  found  on  post-mortem  examination.  It  is,  of  course,  ' 
perfectly  certain  that  many  cases  of  such  injury  recover, 
and  it  is  probable  that  even  severe  lacerations  are  not 
necessarily  fatal.  I  have  made  very  many  post-mortem 
examinations  of  these  cases,  and  have  usually  found  tearing 
of  the  under  surface  of  the  frontal  lobes  where  they  rest 
on  the  irregular  orbital  plates  of  the  frontal  bone,  or  of  the 
temporo-spheroidal  lobe  where  it  lies  on  the  rocky  mass  of 
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the  petrous  bone,  and  have  also  found  considerable  bruising 
of  these  parts  when  during  life  there  were  but  few  symp- 
toms, and  when  death  had  resulted  from  other  causes.  In 
any  of  this  class  there  may  be  considerable  hajmorrhage 
beneath  the  pia  mater,  or,  if  the  latter  be  torn,  as  it  usually 
lis,  into  the  arachnoid  cavity;  in  many  patients  this 
haemorrhage  is  the  direct  cause  of  death  by  means  of 
pressure  on  the  cerebrum  and  the  supervention  of  coma. 

Diffuseecchyioosis  is  much  more_rare  than  is  localised 
laceration.  I  have  seen  one  or  two  examples  of  it,  the 
best  marked  case  being  that  of  a  girl  of  nineteen,  who 
died  after  unconsciousness  of  three  days'  duration  without 
coma  or  paralysis.  After  death  neither  the  meninges  nor 
the  cerebral  surface  showed  any  abnormal  appearance,  but 
on  section  the  brain  was  found  dotted  over  in  all  parts  by 
numerous  minute  ecchymoses,  the  largest  of  which  were 
but  little  bigger  than  a  pea ;  they  evidently  resulted  from 
the  rupture  of  numerous  minute  vessels. 

The  third  class,  where  the  chief  lesion  is  a  diffuse  menin- 
geal hEEmorrhage,  is  necessarily  difficult  to  separate  from 
the  first,  in  which  there  is  both  laceration  of  the  brain  and 
effusion  of  blood.  •  It  is  indeed  evident  that  if  blood  col- 
lects in  large  quantities  in  the  sub-arachnoid  space  or  the 
arachnoid  cavity,  there  must  be  some  rupture  of  a  vessel 
in  the  pia  mater  on  the  surface  of  the  brain,  and  in  these 
oases  the  brain  also  is  commonly  found  lacerated  by  the 
injury  or  by  the  effused  blood.  There  are,  however,  a  few 
cases  in  which  the  b^ain  is  but  little  torn,  and  I  have 
made  a  post-mortem  examination  of  a  case  in  which  the 
sub-arachnoid  space  contained  a  large  quantity  of  blood, 
which  had  been  effused  from  a  lacerated  branch  of  the 
middle  cerebral  artery,  the  brain  itself  being  practically 
uninjured.  In  cases  such  as  this  it  is  evident  that  death 
may  result  from  compression  of  the  brain,  but  the  lesion 
is  not  necessarily  fatal. 

Lastly,  it  must  be  mentioned  that  cases  are  recorded  in 
which  death  has  rapidly  followed  on  head  injury,  and  no 
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lesion  has  been  discovered  post-mortem.  It  is  very  doubtful 
indeed  whether  such  cases  of  cerebral  concussion  occur  at 
all,  and  it  is  certain  that  they  are  extremely  rare.  Many 
of  them  probably  are  really  instances  of  i£jur^_to_t]ie. 
cervical  spine,  and  of  laceration  of  _  the  spinal  corl.  I  have 
Inyself  twice  performed  post-mortem  examinations  on  men 
who  have  died  quickly  after  head  injuries,  and  who  were 
partially  unconscious  after  the  accident  which  proved  fatal. 
In  each  case  the  cause  of  death  was  supposed  to  be  concus- 
sion, and  in  each,  when  I  found  no  lesion  of  the  brain  or 
its  membranes,  I  examined  the  neck,  and  found  fracture  of 
the  cervical  spine  high  up,  and  laceration  of  the  spinal  cord. 
Had  the  latter  not  been  examined,  death  would  certainly 
have  been  attributed  to  concussion  of  the  brain  without 
the  presence  of  any  discoverable  lesion. 

IM-TRA-CRAirXAI.  K2:niORRHAGE. 

In  cases  of  meningeal  haemorrhage  the  blood  may 
coUect  in  diflferent  situations,  namely,  (ct)  between  the  dura 
mater  and  the  bone  ;  (6)  in  the  sub-dural  space  or  arachnoid 
cavity  ;  (c)  in  the  sub-araclmoid  space. 

In  the  first  variety,  the  haemorrhage  is  commonly  the, 
result  of  laceration  of  the  middle  meningeal  artery.  This 
vessel  is  more  likely  to  give  way  than  are  the  other  arteries 
of  the  meninges,  because  it  grooves  the  cranium  very  deeply, 
and  because  the  bone  in  question  is  very  thin.  Lacerations 
of  these  vessels  are  indeed  almost  invariably  the  result  of 
fracture  of  the  parietal  or  squamous  bones,  the  artery  being 
torn  at  the  seat  of  fracture.  On  account  of  the  size  of  the 
injured  vessel,  blood  is  liable  to  be  expelled  with  consider- 
able force,  and  thus  the  dura  mater  is  gradually  separated 
over  a  considerable  area.  The  effused  blood,  however,  can 
only  collect  at  the  expense  of  pressure  upon  the  subjacent 
brain,  and  thus  in  typical  cases  there  is  a  history  of  slowly 
developmg  drowsiness  andJaemiplegia,  culminating  after  an 
hour  or  two  in  coma  and  in  death.  In  many  cases,  how- 
ever, the  typical  symptoms  are  masked  by  the  symptoms  of 
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shock  and  concussion,  which  result  from  the  same  injury 
which  produced  the  fracture, 

A  post-mortem  examination  of  a  case  of  subdural 
hfemorrhage  shows  considerable  swelling  of  the  temporal 
fossa,  caused  by  the  escape  of  blood  through  the  fissure  in 
the  bone,  and  a  blood-clot  of  considerable  size— often  as 
large  as  half  an  orange— between  the  bone  and  the  dura 
mater.  Beneath  this  the  brain  is  either  flattened,  or,  in 
severe  cases,  its  normally  convex  surface  may  be  actually 
concave. 

^\     Hemorrhage  jnto  the  arachnoidcayity  has  been  already 
^  dealt  with  in  connection  with  the  question  of  concussion  of 
the  brain,  but  in  those  cases  where  the  lesion  is  not  a  fatal 
one,  the  extravasated  blood  may  either  become  a^orbed  or 
encysted.    The  latter  event  is  comparatively  common,  the 
encapsulation  of  the  fluid  resulting  from  adhesion  of  the 
opposed  serous  surfaces  at  the  edges  of  the  extravasation, 
and  being  caused  by  the  irritation  set  up  by  the  blood. 
The  extravasated  blood  is  said  in  some  cases  to  undergo 
further  change,  its  fibrin  being  deposited,  its  red  corpuscles 
disintegrated,  and  its  colouu  g  matter  being  removed  after 
the  lapse  of  a  considerable  time. 

But  although  haemorrhage  into  the  arachnoid  cavity  is 
not  necessarily  immediately  fatal,  the  retention  of  the  blood 
in  the  arachnoid  sac  may  be  productive  of  serious  symptoms 
of  cerebral  irritation,  and  in  some  recorded  cases  of  insanity. 
Thus,  I  have  seen  a  man  who  was  originally  admitted  into 
a  London  hospital  for  concussion,  and  who  remained  un- 
conscious for  several  weeks.  After  three  months  he  was 
discharged,  but  was  never  able  to  resume  his  work.  He 
then  began  to  suffer  from  severe  headaches  and  frequent 
fits,  as  well  as  from  attacks  of  violent  and  causeless  passion, 
A  year  after  the  accident  he  was  admitted  into  St.  Bartho- 
lomew's Hospital,  in  a  semi-comatose  state,  supervening 
upon  numerous  fits,  and  in  a  dying  condition.  A  post- 
mortem examination  showed  a  large  collection  of  blood- 
Stained  dark  fluid  in  the  sub-dural  space.    On  the  other 
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hand,  I  have,  quite  by  chance,  found  a  blood-cyst  in  the 
arachnoid  as  large  as  a  hen's  egg,  in  a  patient  who  never 
complained  of  any  head  symptoms  at  all,  and  in  whom  I 
could  obtain  no  history  of  severe  injury. 

The  effusion  of  blood  in  the  sub-arachnoid  space  does  not 
require  any  special  description.  If  not  effused  in  quantities 
large  enough  to  prove  fatal,  it  appears  to  be  satisfactorily 
removed. 

IH-TRA-CBANIAI.  SUPPURATIOXT. 

Suppuration  within  the  skull  may  result  from  injury 
under  various  circumstances. 

First,  it  may  follow  on  the  symptoms  of  concussion,  and 
may  complicate  and  resultjrom  ajaceration  of  the  brain. 
In  such  cases  the  inflammation  generally  commences  within 
two  or  three  days  of  the  injury,  and,  spreading  over  the 
cerebral  cortex  from  the  seat  of  laceration,  causes  a  diffuse 
suppuration  beneath  the  pia  mater,  the  meningitis  being 
caused  by  an  extension  of  inflammation  from  the  subjacent 
grey  matter.  In  my  experience  this  form  of  intra-cranial 
suppuration  is  yery_rare. 

Second,  in  cases  of  severe  contusion  the  bone^  forming  the 
vault  of  the  skull  may  become  acutely  inflamed,  just  as  the 
tibia  might  from  a  similar  injury.  The  acute  osteitis  is 
liable  to  terminate  in  necrosis  of  the  bone  and  in  the  forma- 
tion of  pus  around  it,  and  although  this  necrosis  is  in  some 
cases  limited  to  the  external  table,  in  others  the  inner  table 
also  necroses,  and  then  the  pus  accumulates  between  the 
dura  mater  and  the  bone  as  well  as  beneath  the  scalp.  The 
collection  of  pus  beneath  the  scalp  gives  rise  to  a  swelling 
of  an  inflammatory  nature,  to  which  the  name  of  "  Pott's 
puSy  swelling  "  has  for  many  years  been  applied,  and  which 
differs  in  no  way  from  similar  svvelHngs  formed  in  connec- 
tion with  diseased  bone  elsewhere.  If  the  swelling  be 
incised,  bare  dead  bone  is  found  beneath  it,  and,  as  in  the 
case  of  acute  osteitis  elsewhere,  pyaemia  is  a  common  com- 
plication.   On  account  of  the  collection  of  pus  between  the 
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dura  mater  and  the  bone  symptoms  of  compression  of  the 
-brain  may  ensue,  and  if  no  treatment  be  adopted  death 
may  result  from  this  cause,  or  else  from  an  extension  of 
inflammation  to  the  arachnoid  cavity  and  the  supervention 
ot  difiuse  meningitis.  Symptoms  of  this  form  of  intra- 
cranial suppuration  do^not  usually  supervene  till  about  eight 
or  ten  days  after  injury. 

5)  Third.  Abscesses  may  form  in  the  brain  itself,  and  pro- 
bably result  from  laceration  of  the  cerebral  substance 
Cerebral  abscesses  resulting  from  injury  are  usually  of  very 
slow  formation,  and  may  attain  a  considerable  size  in  the 
substance  of  the  hemispheres  without  producing  any 
definite  symptoms  until  they  reach  the  grey  matter  of  the 
cortex  or  of  the  large  ganglia  at  the  base.  It  may  thus 
be  weeks  or  even  months  after  an  accident  when  the  first 
symptoms  of  cerebral  abscess  supervene. 
lA  Fourth.  In  cases  of  fracture  of  the  cranial  bones 
meningitis  going  on  to  suppuration  may  result  either  from 
irritation  of  the  membranes  by  fragments  of  the  inner 
table,  or  from  the  extension  of  sceptic  inflammation  from 
the  outside  in  cases  of  compound  fractures.  This  form  of 
intra-cranial  suppuration  may  occur  at  almost  any  period 
after  the  infliction  of  the  injury. 

HERM-ZA  CEREBRI. 

Hernia  cerebri  is  a  protrusion  of  brain -substance  through 
an  aperture  in  the  cranial  bones  resulting  from  injury.  It 
usually  complicates  compound  fractures  of  the  vertex  in 
which  the  dura  mater  has  been  torn,  and  is  the  consequence 
of  inflammation  of  the  exposed  and  oftentimes  injured 
cerebrum. 

The  protruded  mass,  or  hernia,  in  these  cases  consists  of 
brain  matter  and  of  granulation  tissue,  and  contains  more 
of  the  latter  than  of  the  former.  It  varies  in  size,  but  is 
seldom  larger  than  a  hen's  egg ;  its  colour  is  bright  red  ;  it 
is  soft  and  vascular,  and  pulsates  synchronously  with  the 
heart.    The  aperture  in  the  bones  through  which  it  passes 
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is  commonly  much  smaller  than  is  the  most  prominent  part 

of  the  swelling. 

The  course  of  cases  of  hernia  cerebri  differs  greatly. 
When  the  subjacent  brain  is  inflamed  death  commonly 
ensues,  but  in  many  cases  where  the  exposed  brain  is  kept 
clean  and  aseptic  the  meninges  around  the  hernia  become 
adherent,  the  latter  soon  ceases  to  increase,  cicatrisation  of 
the  skin  wound  ensues,  and  as  the  scar  tissue  forms  and 
contracts,  the  hernia  itself  gradually  shrinks,  and  is  finally 
covered  in  by  fibrous  tissue.  I  have  several  times  seen 
cases  run  this  favourable  course. 


CHAPTER  LXVI. 


SURGICAX.  COniFX.ICATIONS  OF  AUDDXiE 
EAR  DISEASE. 

Inflammation  of  the  middle  ear  or  tympanic  cavity  may 
be  caused  in  almost  innumerable  ways,  and,  although  some- 
times very  acute  in  its  onset,  more  often  runs  a  subacute 
course.  It  is  very  commonly  a  se£uel_of_scarktinaL^^ 
measles,  and  in  other  cases  is  caused  by  exposure  to  _cold. 
It  is  very  frequently  dvie  to  extension  of  inflammation  from 
the  pharynx,  tonsils  or  naso-pharynx,  and  in  its  more 
chronic  forms  is  commonly  the  result  of  some  obstruction 
to  nasal  respiration,  such  as  adenoid  growths.  The  in- 
flammation is,  at  first,  almost  invariably  catarrhal  in  nature, 
but  when  untreated  it  is  very  liable  to  go  on  to  sjippura- 
tipn,  and  when  this  occurs  the  membrana  tympani  is 
usually  perforated,  or  in  part  destroyed  in  the  extension  of 
the  suppuration.  In  many  cases  the  perforation  in  the 
membrane  heals  and  the  hearing  is  recovered ;  but,  especially 
when  no  treatment  is  adopted,  the  perforation  may  not 
close,  and  a  chronic  muco-purulent  catarrh  may  persist  for 
years.  It  is  especially  in  cases  of  this  class  that  serious 
intra-cranial  complications  may  ensue,  for,  when  the 
tympanic  cavity  has  once  become  the  seat  of  septic  infec- 
tion, further  changes  may  result,  which  prepare  the  way 
for  more  serious  affections. 

When  a   chronic    muco-purulent  catarrh  has  become 
established  the  inflammation  is  liable  to  cause  ulceration  of 
-^Vi    the  mucous  membrane  and  extension  of  the  inflammatory 
process  to  the  ossicles  and  to  the  bony  walls  of  the  tympanic 
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cavity,  conditions  which  often  result  in  necrosis  of  the 
ossicles  and  caries  of  the  temporal  bone.  In  this  manner 
"ihTtympanic  cavity  may  be  enlarged  by  destruction  of  its 
bone,  and  the  inflammatory  process  usually_extend^_to_the 
mastoilcells  and  affects  in  a  similar  way  their  lining  mem- 
brane and  bony  walls. 

Otitis  media,  apart  from  injury,  is  due  to  an  infefitioiLbj, 
micrororganisms.  The  bacteriology  of  inflammation  and 
^^uration  of  the  middle  ear  has  been  carefully  investi- 
gated in  recent  years.  The  organisms  most  frequently 
encountered  in  acute  processes  are  the  streptococcus 
pyogenes,  the  staphylococcus  pyogenes  albus  and  aureus, 
and  the  pneumococcus.  These  are  occasionally  found  in 
pure  culture;  but  more  commonly  several  forms  occur 
together.  It  is  probable  that  these  organisms  wander  into 
the  tympanic  cavity  through  the  Eustachian  tubes,  and,  the 
lining  of  this  cavity  being  in  a  predisposed  condition,  pro- 
duce inflammatory  or  suppurative  changes ;  the  same 
organisms  have  been  obtained  whether  the  otitis  was 
suppurative  or  merely  catarrhal  or  exudative.  It  is  in- 
teresting to  remark  that  pneumococci  have  been  frequently 
found  in  cases  of  acute  suppuration,  for  these  organisms 
occur  normally  in  the  nose  or  mouth  of  many  individuals. 
"When  otitis  media  occurs  as  a  c9mplication  of  acute  infec- 
tive fevers,  as  scarlatina,  measles,  diphtheria,  influenza  and 
small-pox,  streptococci  are  most  commonly  found,  although 
in  a  few  rare  cases  of  diphtheria  the  bacillus  of  Klebs-1 
Loffler  has  been  met  with.  In  chronic  otitis  media,  or  inl 
otorrhcea,  the  streptococci  or  pneumococci  are  found  but 
seldom  ;  generally  staphylococci  in  combination  with  putre- 
factive organisms  have  been  obtained  from  the  fetid  pus. 
In  some  cases  of  chronic  ear  disease  the  aspergillua-niger, 
a  black  mushroom-like  mould,  has  been  seen,  giving  the 
pus  and  the  tympanic  cavity  a  peculiar  dark  stippled  ap- 
pearance. When  the  pus  has  a  green  or  blue  colour  this 
is  due  to  the  bacillus  py^yaneus.  The  tubercle  bacillus' 
has  also  been  found  in  the  middle  et^r. 
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C^lesteatomata  (margaritomata)  are  generally  the 
result  of  chronic  purulent  otorrhcea,  and  are  produced  by  an 
epidermoid  change  or  metaplasia  of  the  epithelium  lining 
the  tympanic  cavity,  by  which  this  becomes  squamous  and 
horny.    This  cast-off  epithelium  is  constantly  shed  into 
the  pus,  and  is  retained  in  the  middle  ear,  where  it  dries 
up.    Then,  more  and  more  scales  are  gradually  added,  and 
the  dried  mass  becomes  moulded  into  a  xminiitamour 
which  fills  up  the  middle  ear,  or  the  entrance  of  the  mastoid 
cells,  and  acting  as  a  foreign  body  begins  the  chronic 
inflammatory  process  and  thereby  favours  its  own  growth. 
In  appearance  these  cholesteatomatous  masses  are  white 
and  glistening  in  colour,  and  on  section  consist  of''co^ 
centric  layers  of  large  squamous  cells,  amongst  which  pus, 
debris  and  cholesterine  crystals  are  found.    They  vary  in 
size  from  a  millet   seed  to  a  pigeon's  egg.    Not  all 
cholesteatomata,  however,  are  due  to  a  retention  of  shed 
squamous  epithelium  in  diseased  ears,  for  some  seem  to  be 
due  to  a  primary  growth  in  the  mucous  lining  of  the  middle 
ear  or  in  the  dura-mater.    Virchow  was  the  first  to  describe 
these  growths,  and  his  description  applied  to  glistening 
bodies  which  he  detected  in  the  dura-mater.    It  is  a  matter 
of  some  difficulty  to  explain  their  origin  there,  and  the  sub- 
ject requires  re-investigation.    We  may,  however,  assume 
quite  safely  that  the  cholesteatomata  which  are  found  in 
connection  with  chronic  middle  ear  disease  are  not  actual 
new  growths,  but  retention  products,  epithelial  sequestra. 

The  complications  of  middle-ear  disease  are  many  and 
serious,  and  may  be  classified  as  follows  : 
(a)  Acute  infective  osteitis. 
(6)  Sinus  phlebitis. 

(c)  Meningitis. 

(d)  Cerebral  and  cerebellar  abscesses. 

{a)  Acute  infective  osteitis. — It  has  already  been 
explained  that  after  prolonged  middle-ear  disease  there 
is  often  some  caries  and  chronic  osteitis,  and  it  is  easy  to 
see  that  bone  in  such  a  condition  may  very  easily  becgme 
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more  acutely  inflamed  at  any  time  from  exposure  to  cold, 
the  retention  of  inflammatory  products,  or  the  admission 
of  irritating  matters  or  fluids  into  the  middle  ear. 
The  results  of  this  acute  osteitis  are  most  evident  in 
the  mastoid  region,  and  the  pus  commonly  makes  its  way 
to  the  surface  of  that  bone  behind  the  ear,  and  causes 
the  formation  of  a '  mastoid  abscess.  In  other  cases, 
however,  which  are  untreated,  the  periosteum  may  be 
stripped  oflt  the  cranial  bones,  and  the  pus  may  burrow 
widely  beneath  the  scalp,  causing  a  diffuse  cellulitis  of  this 
region  which  may  completely  mask  the  original  ear  trouble. 
More  rarely  the  matter  extends  downwards  to  the  under- 
surface  of  the  mastoid  bone,  and  passing  beneath  the 
attachments  of  the  muscles  in  this  situation,  may  burrow 
into  the  tissues  of  the  neck.  But  serious  as  these  com- 
plications are,  the  case  becomes  still  more  serious  when, 
^s  the  result  of  the  osteitis,  the  pus  makes  its  way  to  the 
cranial  aspect  of  the  bone,  and  forms  a  "sub-dural  abscess  " 
between  the  dura-mater  and  the  skull ;  it  very  rarely 
happens  that  recovery  can  result  in  such  a  case  without 
surgical  assistance,  and  the  inflammation  is  peculiarly  liable 
to  extend  and  cause  "  sinus  phlebitis  "  or  diffuse  meningitis. 

In  all  cases  of  acute  osteitis  the  condition  of  the  patient 
is  much  the  same  as  it  is  when  one  of  the  long  bones  is 
attacked  by  the  same  disease,  and  high  fever,  and,  perhaps, 
rigors  and  symptoms  of  pyemia  are  to  be  expected.  (Vide 
"  Difiuse  Periosteitis,"  &e.,  p.  310.) 

(b)  Sinus  phlebitis  is  the  term  commonly  employed  to 
indicate  inflammation  of  the  cerebral  sinuses,  and  especially 
of  the  lateral  sinus.  This  complication  is  almost  always 
the  result  of  a  direct  extension  of  inflammation  from 
the  mastoid  bone  to  the  dura-mater  enclosing  the 
sinus,  and  its  development  is  quickly  complicated  by  the 
formation  of  clot  on  the  inner  surface  of  the  inflamed 
wall.  In  most  cases,  unfortunately,  the  mischief  does  not 
end  here,  for,  the  inflammatory  process  being  an  infective 
one,    micro-organisms   extend  into   the   coagulum,  and 
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bacterjaLpoisons  find  an  entrance  into  the  venous  stream. 
The  coagulation^  of _Qie  blood  often  extends  a  little  way 
down  the  internal  jugular  vein,  and  may  even  reach  as 
far  as  the  left  innominate  vein.  In  most  cases  the  passage 
of  blood  through  the  sinus  is  arrested  by  the  clotting,  but 
'  in  some  a  channel  is  kept  open  by  the  flowing  blood,  which 
thus  passes  to  the  heart  over  a  surface  composed  of  dis- 
integrating septic  clot,  portions  of  which  are  constantly 
washed  into  the  general  circulation. 

In  cases  of  sinus  phlebitis  the  symptoms  are  essentially 
those  of  pysemia,  rigors  being  frequent  and  the  temperature 
very  high.  When  the  jugular  vein  is  involved  in  the  neck 
there  may  be  great  tenderness  and  difficulty  of  movement, 
but  the  same  symptoms  may  also  be  due  to  inflammation  of 
the  lymphatic  glands  in  this  situation,  resulting  from  the 
neighbouring  infective  process.  , 

(c)  Meningitis. — This  may  occur  either  as  a  circum- 
scribed_serous^efflxaion;  or  as  a'^iffuse  purulent  inflamma- 
tion of  the  pia-mater  and  arachnoid,  the  latter  beiBg 
unfortunately  the  more  common.  Meningitis  may  result 
either  from  the  extension  of  suppuration  from  a  sub-dural 
or  a  cerebral  abscess,  or  else  from  a  direct  extension  of 
inflammation  from  the  inflamed  bone,  more  especially  in 
cases  where  the  roof  of  the  tympanic  cavity  is  involved.  The 
symptoms  may  be  either  those  of  meningitis  alone  or  of  the 
other  affections  to  which  the  meningitis  itself  owns  its  cause. 

{d)  Cerebral  and  cerebellar  abscess.  —  Abscess 
in  any  part  of  the  brain  is  usually  the  result  of  extension 
of  an  infective inflammatiori  from  the  bone  to  the  cerebral 
substance  along  the  course  of  a  small  vein  or  a  lymphatic. 
It  does  not  commonly  complicate  either  acute  osteitis, 
sub-dural  abscess,  or  sinus  phlebitis.  The  usual  positioiis 
for  such  abscesses  are'Hhe_tem^poixL-sphenoidal_lobe  in  its 
anterior  part — resulting  from  a  spread  of  inflammation 
vthrough  the  thin  bone  forming  the  roof  of  the  tympanum — 
-^and  the  lateral  lobe  of  the  cerebellum  ;  the  latter  position 
is  much  the  more  uncommon. 
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The  symptoms  in  ^raLabsces^  are  referable  to  the 
affectio^ilhTb;^  substance,  and  are  not  usuaUy  those 
of  blood  poisoning  from  absorption  of  the  F'oducts  of 
inflammation,  the    temperature    being    usually  slightly 
raised  or  even  sub-normal,  and  the  suppuration  running 
I  very  slow  course.    So  long  as  the  pus  is  confined  within 
the  white  matter  of  the  temporo-sphenoidal  lobe,  and  the 
abscess  does  not  by  its  size  cause  pressure  on  the  cortex, 
the  symEtoms,may  be  limited  to  marked  slowness  of  pulse,  / 
occasional  vomiting,  slow  cerebration,  drowsiness  and  slow 
speech,  with,  perhaps,  optic  neuritis;  but,  wh^Lthecortex 
i^involved,  muscular  spasms,  epileptiform  conviilsions 
commencing  in  one  limb  or  in  the  face,  and  sometimes 
complete  paralysis  of  one  limb,  and  even  hemiplegia  may 
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SPINA  BIFIDA  AND  CONGENITAI. 
SACRAI.  TUMOURS. 

A  SPINA  BIFIDA  is  a  Congenital  deformity  of  the  spinal 
canal,  with  protrusion  of  a  portion  of  its  contents  in  the 
form  of  a  cystic  tumour.* 

Tlie  bonsidefia!inity  which  is  present  in  these  cases 
consists  of  a  deficiency  in  the  laminje 
and  spines  of  one  or  more  vertebrte, 
the  spinal  canal  being  thus  left  un- 
closed posteriorly.     The  laminae  may 
be  merely  stunted,  but  in  bad  cases 
are  completely  everted  so  as  to  stand 
out  at  right  angles  from  the  axis  of  the 
spinal  column.    As  rare  variations  may 
be   mentioned — [a)  bony  outgrowths 
from  the  posterior  surface  of  the  bodies 
of  the  vertebrae  into  the  spinal  canal, 
which  may  protrude  through  the  centre 
of  the  cord  itself ;  (6)  cleavage  of  the 
body  of  a  vertebra,  and  protrusion  of 
the  membranes  anteriorly. 

The  common  position  of  a  spina 
bifida  is  the  lumbo  -sacral  region,  but  it 
may  occur  in  any  part  of  the  spine.  In 
most  cases  some  five  or  six  of  the  vertebrte  are  deformed, 

*  For  a  full  account  of  the  morbid  appearances  found  in  different  cases 
of  spina  bifida,  see  a  report  of  a  committee  of  the  Clinical  Society  in 
vol.  xviii.  of  their  "  Reports,"  from  which  this  chapter  has  been  in  great 
part  compiled. 


Portion  of  a  Spine 
from  a  case  of  Cervical 
Spina  Bifida,  showing 
the  absence  of  the  la- 
minas  and  spinous  pro- 
cesses. 
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but  in  exceptional  instances  the  whole  of  the  lamina  are 
deficient  from  the  atlas  downwards.  Between  these  condi- 
tions all  grades  may  be  seen. 

The  structure  of  the  sac  and  the  composition  of  its 
contents  diflPer  in  different  specimens,  and  allow  of  a  sub- 
division into  three  classes  —  first,  meningocele ;  second, 
meningo-myelocele ;  third,  syringo-myelocele. 

In  Meningocele  the  sac  is  composed  of  dura  mater  and 
arachnoid,  but  contains  neither  the  spinal  cord  nor  any 
nerves,  and  is  distended  by  the  sub-arachnoid  or^erebro- 
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Spina  Bifida. — A  Meningo-myelocele.  One  bristle  has  been 
passed  from  the  sub-arachnoid  space  into  the  sac,  and  another 
has  been  placed  beneath  the  spinal  cord  just  before  the  latter 
becomes  spread  out  on  the  upper  part  of  the  sac-wall. 

spinal  fluid.  It  is  doubtful  whether  one  layer  of  the 
arachnoid  alone  is  ever  protruded,  though  this  condition 
has  been  described.  In  such  cases  the  sac  would  contain 
the  arachnoid  fluid. 

In  Meningo-myelocele,  which  is  the  most  common 
form  of  spina  bifida,  the  sac  is  formed  by  the  dura  mater 
and  arachnoid,  and  contains  cerebro-spinal  fluid,  with  the 
spinal  cord  and  its  nerves.  In  lumbo-sacral  spina  bifida 
the  spinal  cord  usually  passes  directly  backwards,  and  the 
filum  terminale  is  found  adherent  to  the  lower  and  posterior 
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portion  of  the  sac'  In  some  specimens  the  cord  becomes 
adherent  to  the  upper  part  of  the  sac  as  soon  as  it  enters  it, 
and  is  spread  out  over,  and  incorporated  with,  the  sac-wall 
itself.  In  cases  of  spina  bifida  in  the  dorsal  or  cervical 
regions  the  spinal  cord  passes  through  the  sac,  re-enters  the 
spinal  canal,  and  is  found  in  its  natural  position  in  the 
lumbar  region.  In  its  passage  through  the  sac  it  may  be 
free,  but  is  in  some  instances  adherent  to  the  posterior 
surface  of  the  sac-wall,  as  in  the  lumbo-saeral  class.  In  all 
cases  of  spina  bifida  the  central  canal  of  the  cord  is  liable  to 
be  distended. 

The  nerves  which  arise  from  that  part  of  the  spinal 
cord  which  is  included  in  the  spina  bifida  are  necessarily 
themselves  within  the  cavity  of  the  sac,  the  anterior  and 
posterior  roots  being  often  easily  differentiated  and  found 
separated  from  one  another  by  a  continuation  of  the  liga- 
mentum  denticulatum.  That  part  of  the  cord  which  is  fused 
with  the  posterior  portion  of  the  sac-wall  also  gives  off 
nerve-roots,  and  thus  the  latter  appear  to  originate  from 
the  sac-wall  itself,  though  they  are  often  erroneously 
described  as  being  distributed  to  it.    (See  Fig.  176.) 

The  form  and  size  of  the  sac  vary  greatly.  At  birth 
it  is  usually  small,  not  larger  than  a  Tangerine  orange, 
Whilst  in  some  cases  the  position  of  the  spina  bifida  is 
I  marked  by  a  depression  instead  of  a  swelling.  During  the 
first  few  days  of  life  the  sac  increases  with  some  rapidity, 
and  has  been  seen  to  measure  in  adults  as  much  as  27 
inches  round  its  base.  Its  shape  is  circular,  and,  although 
generally  sessile,  there  is  a  marked  constriction  where  it  is 
connected  with  the  trunk  ;  in  long-standing  cases  a  pedicle 
is  gradually  formed.  The  most  posterior  portion  of  the  sac, 
or  the  summit,  frequently  presents  a  medium  groove, 
furrow,  or  depression,  to  which  the  name  of  "  the  umbilicus  " 
has  been  given.  It  is  generally  the  result  of  the  attach- 
ment of  the  spinal  cord  in  this  situation,  and  is  caused  by 
the  unequal  distension  of  the  sac  by  its  contained  fluid. 
(See  Fig.  177.)    The  central  canal  of  the  spinal  cord  has 
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been  seen  to  open  at  the  bottom  of  the  umbilicus.  Occa- 
sionally, the  sac  is  divided  into  partitions  by  septa,  and 
these  also  may  produce  depressions  or  grooves. 

The  coverings  of  the  sac  are  rarely  normal  skin  and 
subcutaneous  tissue.  In  most  cases  the  base  alone  is 
covered  by  skin,  which  gradually  thins  away  towards  the 
fundus,  so  that  the  summit  of  the  latter  is  either  covered 
by  a  thin  layer  of  epidermis  or  by  a  glistening  membrane 
composed  of  the  spinal  membranes  or  of  the  thinned  and 
adherent  cord. 

Syringo-myelocele  is  a  rare  form  of  spina  bifida  in 


Fig.  177. 


Spina  Bifida,  showing  the  umbilicus  or  central  depression, 
where  the  spinal  cord  is  adherent  to  the  sac-wall. 

which  the  central  canal  of  the  cord  is  immensely  distended 
and  forms  the  sac-cavity,  the  sac- wall  being  lined  by  the 
expanded  spinal  cord  itself.  At  first  sight  such  a  spina 
bifida  might  easily  be  mistaken  for  a  simple  meningocele, 
for  no  nerves  traverse  the  sac-cavity.  Close  examination, 
however,  shows  that  the  nerves  are  contained  in  the 
substance  of  the  sac-wall,  being  given  off  from  the  dis- 
tended cord. 

The  coverings  of  a  syringo-myelocele  are  of  the  same 
nature  as  those  of  a  meningo-myelocele. 

The  congenital  deficiency  which  results  in  the  formation 
of  any  spina  bifida  consists  in  an  imperfect  development 


612        CONGENITAL  SACRAL  TUMOURS. 

of  the  mesoblast  on  each  side  of  the  vertebral  furrow  from 
which  the  spinal  meninges  and  the  vertebral  laminae  are 
normally  produced.  The  mesoblast  being  deficient,  these 
structures  remain  undeveloped  in  varying  degrees. 

The  complications  of  spina  bifida  which  are  common  are 
hydrocephalus,  talipes,  and  paralysis  of  the  rectum  and 
bladder. 

The  termination  of  the  majority  of  cases  of  spina  bifida 
is  death.  This  commonly  results  from  the  sac  giving  way, 
an  event  which  is  followed  by  myelitis  or  convulsions. 
Other  children  die  in  a  marasmic  condition,  without  any 
very  definite  lesions  being  present.  In  a  small  proportion 
of  the  meningo-myeloceles,  and  in  a  considerable  number  of 
the  simple  meningoceles,  the  sac  gradually  shrinks  and  a 
natural  cure  is  efiected. 

COirCISN'ZTAI.  SACRAI.  TUIMCOXTRS. 

The  congenital  tumours  which  occur  in  the  sacral  and 
coccygeal  regions  may  conveniently  be  divided  into  three 
classes — (i)  dermoid  cysts  and  included  foetuses;  (2)  sacral 
cysts  and  sacral  lipomata  ;  (3)  coccygeal  cysts. 

I.  Dermoid  cysts  are  commonly  met  with  in  the 
middle  line  of  the  back  and  are  covered  by  normal  skin. 
In  many  cases  the  tumour  is  an  irregularly  globular  mass 
of  varying  consistency,  and  on  section  is  found  to  contain 
sebaceous  matter  and  hair,  with  which  there  may  also  be 
found  cartilage,  teeth,  and  bone.  These  cysts  may  have 
deep  attachments,  and  may  be  connected  with  the  spinal 
membranes. 

In  another  class  of  cases  there  is  a  definite  projecting 
appendix  protruding  from  the  exterior  wall  of  the  cyst, 
and  bearing  a  more  or  less  close  resemblance  to  a  tail. 
In  other  examples,  again,  the  protruding  portion  terminates 
in  ill-developed  fingers  or  toes,  and  on  dissection  is  found 
to  be  an  imperfectly  formed  limb.  Progressing  onward 
from  this,  transition  is  easy  to  a  fully  developed  lower 
extremity,  which,  however,  is  rarely  as  large  as  the  normal 
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limbs ;  the  name  of  "  human  tripod  "  has  been  applied  to 
infants  with  such  an  appendage.  Further  stages  of  de- 
velopment of  the  attached  foetus  may  also  be  found.  Thus, 
instead  of  a  single  projecting  limb  there  may  be  two  lower 
extremities,  and  a  double  pelvis;  or  there  may  be  in 
addition  the  trunk  and  extremities  of  a  so-called  "  parasitic 
f cetus ;  "  whilst,  finally,  two  well-formed  foetuses  may  exist 
attached  to  each  other  in  the  sacral  region,  and  forming 
one  of  the  varieties  of  "  double  monster." 

It  will  thus  be  seen  that  between  a  simple  dermoid  cyst 
in  the  sacral  region  and  a  fully  developed  foetus  all  stages 
may  exist,  but  it  should  be  remembered  that  in  any  case 
the  attached  foetus  or  the  cyst  may  have  close  connection 
with  the  spinal  column  or  the  meninges. 

Such  tumours  as  these  result  either  from  simple  inclusion 
of  epithelium  in  the  closure  of  the  vertebral  groove,  as  in 
the  case  of  dermoid  cysts  elsewhere,  or  else  from  the 
development  of  two  embryonic  areas  in  a  single  blasto- 
dermic vesicle,  and  all  cases  of  attached  or  included  foetus 
or  parasitic  foetus  are  to  be  explained  by  the  latter 
hypothesis.  It  is  known  that  the  rudiment  of  the  embryo 
appears  primarily  as  an  opaque  spot  on  the  blastodermic 
vesicle,  which  spot  is  known  as  the  embryonic  area.  If 
two  of  these  embryonic  areas  form  on  a  single  vesicle  and 
subsequently  in  their  development  coalesce,  two  joined 
foetuses  are  formed,  and  the  union  may  be  either  in  the 
sacral  region,  or  in  other  parts  such  as  the  thoracic  or 
abdominal  walls  or  the  crania.  In  most  cases  one  of  the 
two  foetuses  is  never  perfectly  developed,  and  remains  as  a 
shapeless  mass  of  bone,  cartilage,  &c. ;  in  other  cases  the 
development  of  the  two  foetuses  is  more  equal.  It  is 
probable  that  in  the  cases  of  imperfect  development  the 
imperfection  is  the  result  of  deficient  blood-supply  or  of 
pressure  by  the  other  foetus.  It  is,  however,  also  possible 
that  some  cases  of  imperfectly  formed  double  limbs  are 
the  result  of  duplication  of  parts  which  are  naturally  single, 
and  that  in  these  cases  there  was  never  more  than  a  single 
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embryonic  area,  but  rather  a  development  of  an  extra  limb 
from  cells  which  should  normally  be  differentiated  to  form 
merely  a  pair. 

2.  §acral  cysts  may  also  develop  independently  of 
inclusion  of  epiblast  or  ova,  and  appear  to  be  of  mesoblastic 
origin.  They  probably  are  formed,  as  are  the  cystic 
hygromata  of  the  neck,  from  portions  of  mesoblast,  which 
are  so  to  say  in  excess,  and  which  remain  when  the  requisite 
muscular  and  osseous  structures  have  been  developed. 
They  consist  of  a  soft  fibrous  wall  Hned  by  endothelium, 

Fig.  178. 


A  Unilateral  Coccygeal  Cyst. 

and  containing  serous  fluid.  In  addition  to  these,  fatty 
tumours,  or  "  caudal  lipomata,"  are  rarely  found,  and  are 
analogous  to  the  deeply  seated  congenital  lipomata  already 
described  on  page  166,  as  being  seen  occasionally  attached 
to  the  bones  of  the  extremities.  Both  the  cysts  and  the 
lipomata  may  have  attachments  to  the  vertebrre,  or  even 
to  the  membranes,  but  the  latter  is  not  nearly  so  common 
an  occurrence  as  in  the  case  of  the  dermoid  cysts.    Both  of 
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these  forms  of  congenital  tumour  are  usuaUy  found  a  little 
to  one  side  of  the  middle  line. 

3.  Coccygeal  cysts  are  placed  lower  down  than  the 
sacral  tumours  just  described.  They  form  tense  fluid 
swellings  of  considerable  size,  are  always  placed  laterally, 
and  occupy  chiefly  the  gluteal  region,  by  the  muscles  of 
which  they  are  covered.  Dissection  shows  that  these 
tumours  consist  of  a  dense  fibrous  wall  of  considerable 
thickness  at  its  attached  margin,  but  often  very  thin  at  its 
most  projecting  part.  This  wall  is  especially  fixed  to  the 
lateral  and  anterior  aspects  of  the  coccyx  and  the  lower 
part  of  the  sacrum,  where  there  is  generally  a  considerable 
amount  of  solid  growth.  The  cyst  commonly  extends  into 
the  pelvis,  and  pushes  forward  the  rectum  and  anus,  whilst 
laterally  it  protrudes  between  the  coccyx  and  the  pelvis 
into  the  gluteal  region,  and  bulges  the  skin  below  the 
margin  of  the  gluteus  maximus,  and  tends  to  protrude 
between  the  thighs. 

The  t-umour  lies  beneath  the  levator  ani  muscle,  and  in 
consequence  of  its  pressure  the  coccyx  is  commonly 
straightened,  or  its  extremity  may  even  point  backwards. 

The  amount  of  the  cyst  within  the  pelvis  difiers  much  in 
diflerent  cases.  At  present  I  have  a  child  under  observa- 
tion in  whom  it  extends  above  the  promontory  of  the 
sacrum,  and  have  examined  dissected  specimens  in  which 
the  growth  extended  as  far  as  the  promontory. 

The  cysts  contain  a  very  viscid  blood-stained  fluid,  as 
well  as  a  certain  amount  of  solid  ingrowth.  This,  in  a  case 
I  have  recently  dissected,  looked  very  much  like  a  mass  of 
large  nasal  polypi,  as  it  consisted  of  soft,  friable,  red  tissue, 
hanging  in  a  pendulous  manner  from  that  part  of  the  cyst 
which  was  attached  to  the  coccyx  and  attached  to  its  wall 
in  numerous  places  by  slender  pedicles. 

In  another  specimen,  shown  by  Mr.  Shattock  at  a  meet- 
ing of  the  Pathological  Society,  there  were  multiple  cysts, 
and  a  mixture  of  cartilage,  bone,  and  fibrous  tissue  in  the 
stroma. 
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In  several  of  the  recorded  cases  gland-tissue  resembling 
that  of  the  thyroid  has  been  found,  either  forming  the  bulk 
of  the  growth,  or  else  occurring  in  connection  with  cartilage 
and  fibrous  tissue. 

The  mode  of  origin  of  these  coccygeal  cysts  is  still  a 
matter  of  doubt,  though  on  account  of  their  position  and  of 
the  gland-tissue  which  they  contain,  it  is  probable  that  they 
originate,  as  has  been  suggested  by  Middledorpf  and 
Sutton,  in  the  post-anal  gut. 


CHAPTER  LXVIII. 


TA1.1PBS— CLUB-FOOT. 

Talipes,  or  club-foot,  may  be  either  congenital  or  acquired, 
may  affect  one  or  both  feet,  and  is  equally  common  in  male 
and  female  children. 

CAUSES, 

The  congenital  form  is  attributed  by  different  authors 
to  three  different  causes — (i)  spasmodic  contraction  or 
paralysis  of  muscles,  resulting  from  nerve-irritation  or 
loss  of  function ;  (2)  malformation  of  the  tarsal  bones ; 
(3)  mechanical  pressure  by  the  uterus,  or  by  malposition 
of  the  foetus. 

The  theory  that  the  deformity  is  due  to  some  affection  of 
the  nervous  centres  is  supported,  first,  by  the  undoubted 
fact  that  after  birth  talipes  certainly  results  in  some  cases 
from  disease  of  the  spinal  cord,  and,  second,  by  the  very 
frequent  association  of  malformations  of  the  cord  and  brain 
such  as  are  seen  in  spina  bifida  and  anencephalus. 

In  the  absence  of  any  demonstrations  of  primary  disease 
of  the  spinal  cord  in  the  foetus,  the  proof  that  myelitis 
produces  congenital  talipes  must  be  declared  wanting, 
although  there  is  much  to  be  said  in  its  favour  from  a 
theoretical  point  of  view.  The  frequent  association  with 
spina  bifida  and  anencephalus  is,  however,  a  fact  which 
renders  it  highly  probable  that  their  co-existence  is  more 
than  a  coincidence,  and  that,  in  these  cases  at  any  rate,  the 
deformity  of  the  foot  is  the  direct  result  of  the  lesion  of  the 
cord  which  is  commonly  present. 
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The  second  theory,  which  explains  the  deformity  by 
imperfect  development  of  the  tarsal  bones,  is  probably 
erroneous,  the  changes  found  in  the  latter  being  the  result, 
and  not  the  cause,  of  the  talipes. 

The  third  theory,  that  the  club-foot  is  the  result  of 
^mechanical  pressure  by  the  uterus  or  by  adventitious  bands, 
or  of  malpositio£'  of  the  foetus,  finds  its  greatest  support 
in  a  paper  by  Messrs.  Parker  and  Shattock,*  and  may  be 
summed  up  in  their  own  words  :— "  Our  argument  is  that 
the  feet  of  the  foetus  occupy  various  positions  during  the 
course  of  intra-uterine  life,  and  that  this  occurs  in  order 
that  the  joint-surfaces,  the  muscles,  and  especially  the 
ligaments  be  developed  so  as  to  allow  of  that  variety  of 
positions  and  movements  which  are  afterwards  to  be  natural 
to  the  foot ;  and  we  hold  that  when  anything  (mechanically) 
prevents  the  feet  from  assuming  these  positions  at  their 
proper  time,  or  maintains  them  in  any  given  position 
beyond  the  limit  of  time  during  which  they  should  occupy 
such  position,  a  talipes  result.  The  variety  of  talipes  will 
depend  on  the  date  of  its  production  ;  its  severity  will  be  in 
direct  ratio  to  the  mechanical  violence  at  work.  If  the 
inversion  of  the  foot,  which  is  normal  during  the  earher 
months  of  foetal  life,  be  maintained  beyond  the  normal 
period  of  time,  the  muscles  and  ligaments  will  as  a  conse- 
quence be  adaptively  short  on  one  aspect  of  the  limb,  and 
too  long  on  the  other — a  normal  position  of  inversion  wiU 
finally  become  a  deformity.  Talipes  calcaneus  is,  we 
believe,  produced  in  a  similar  manner ;  it  occurs,  however, 
later  during  intra-uterine  life,  when  a  flexed  position  of  the 
foot  is  normal.  Being  thus  less  fundamental  in  character, 
as  a  deformity  it  is  also  less  severe  than  varus." 

In  support  of  this  explanation  the  authors  adduce  various 
examples  of  foetal  malposition  and  pressure  which  seem 
quite  suflficient  to  prove  that  the  theories  they  advocate  are 
supported  by  facts,  and  to  establish  such  mechanical  condi- 


*  "  Transactions  of  the  Pathological  Society,"  vol.  .\.\xv.  p.  423. 
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tions  as  one  of  tlie  causes  of  congenital  club-foot,  and  prob- 
ably the  one  which  is  most  frequently  operative. 

Acquired  talipes  commonly  results  from  ^isease  of  the 
sjpTnaTcord.  This  in  some  cases  is  irritative  in  its  nature 
'and  produces  spasm  of  certain  muscles,  which,  at  first  by 
their  vital  contraction,  and  afterwards  by  their  tendency  to 
became  permanently  shortened,  cause  an  active  displacement 
of  the  foot— e.^.,  spasm  of  the  calf -muscles  will  result  in  a 
drawing  up  of  the  heel,  or  "  talipes  equinus." 

In  another  class  of  cases  the  lesion  of  the  cord  is  of  a 
destructive  nature,  the  large  nerve-cells  in  the  anterior 
"^rnua  being  destroyed.    This  lesion,  which  is  known  as 
"anterior  polio-myelitis,"  results  in  the  condition  called 
"infantne  paralysis."    The  motor   cells,  which   are  the 
centres  of  nutrition  for  the  motor  nerves  and  the  muscles 
they  supply,  being  destroyed,  the  nervous  and  muscular 
fibres  degenerate  and  atrophy,  and  deformities  are  produced 
both  by  shrinking  of  the  paralysed  muscles  as  well  as  in 
other  cases  by  their  stretching.    Thus,  if  all  the  muscles  of 
the  leg  are  paralysed,  the  foot  usually  hangs  in  a  helpless 
condition,  with  the  toes  pointed  and  somewhat  inverted, 
and  in  this  position,  that  of  "  talipes  equino-varus,"  it  may 
be  permanently  fixed  in  the  course  of  months  by  the 
atrophy  and  shrinking  of  the  calf-muscles.    In  other  cases, 
where  the  calf-muscles  are  alone  or  chiefly  afiected,  the 
extensors  will  support  the  foot,  and  the  pressure  on  the 
sole  in  walking  will  tend  to  stretch  the  wasted  soleus  and 
gastrocnemius  until  the  heel  is  permanently  depressed  and 
"Jalipes  calcaneus"  is  produced.    In  some  cases  of  polio- 
myelitis the  paralysis  passes  off,  but  unless  this  improve- 
ment occurs  within  the  first  month  or  two  after  the  attack 
,  there  is  little  probability  of  recovery  ;  the  muscles  then 
rapidly  waste,  the  ^kin  becomes  blue  and  cold,  and,  unless 
precautionary  measures  are  taken,  deformities  such  as  have 
been  described  will  be  developed.    In  advanced  cases  the 
muscles  consist  of  little  else  than  fat. 

In  a  few  cases  talipes  is  caused  by  contraction  of  scars 
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about  the  ankle-joint,  and,  as  will  be  explained  in  the 
sections  on  flat-foot  and  valgus,  it  is  also  the  result  of  mus- 
cular weakness  and  yielding  of  ligaments.  Again,  when  one 
limb  IS  shorter  than  the  other-e.^.,  as  the  result  of  hip 
disease-the  constant  walking  on  the  toes  may  produce 
permanent  talipes  equinus. 

TAI.ZPES  EQUXNO-VARUS. 

Talipes  equino-varus  is  the  commonest  form  of  club-foot, 
and  is  in  most  cases  congenital.  In  this  variety  the  toes 
are  pointed  and  the  sole  cannot  be  brought  up  to  a  right 

Fig.  179. 


Dissection  of  a  Foot  with  Talipes  Equino-varus. 

angle  with  the  leg ;  the  foot  is  also  turned  inwards  so  that 
the  scaphoid  bone  is  approximated  to  the  internal  malleolus. 
In  severe  cases  the  patient  walks  on  the  outer  side  and 
dorsum  of  the  foot,  and,  as  a  consequence,  the  skin  in  this 
situation  becomes  much  thickened,  and  a  subcutaneous 
bursa  usually  forms.  If  such  a  deformed  foot  be  examined, 
the  tendons  of  the  tibialis  anticus  and  the  tibialis  posticus 
as  well  as  the  tendo-AchiUis  are  found  to  be  abnormally 
short ;  the  internal  lateral  ligament  of  the  ankle  and  the 
ligaments  uniting  the  tarsal  bones  on  the  inner  side  are  in 
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a  simUar  condition,  whilst  those  on  Jhe  outer  side  may  be 

stretched.    The  astragalus  is  in  most  cases  normally  placed 

as  regards  the  tibia  and  fibula,  except  that,  in  proportion 

to  the  amount  of  the  equinus,  it  is  d^p_ressed  anteriorly  so 

that  the  greater  part  of  the  surface  which  articulates  with 

the  tibia  is  exposed.    The  twisting  inwards  of  the  foot,  or 

the  "  varus,"  is  found  to  take  place  atjhe  mid-tarsal  and 

sub-astragaloid  joints,  and  not  at  the  ankle,  the  scaphoid  Sc^Lc- 

being  displaced  almost  completely  in  severe  cases  jbo  the 

inner  side  of  the  astragalus,  so  that  the  articular  surface  of 

the  head  of  the  latter  bone  is  unopposed  in  front,  and  a 

new  articular  facet  is  formed  on  the  inner  side  of  the  head 

to  articulate  with  the  navicular  bone  in  its  altered  position. 

In  addition  to  this,  Messrs.  Parker  and  Shattock  have 

noticed  an  extension  backwards  of  the  upper  articular  or 

trochlear  surface,  and  an  undue  obliquity  of  the  neck  of 

the  astragalus. 

In  old  cases  of  equino-varus,  moreover,  the  bones  on  the 
inner  side  of  the  foot  are  compressed  and  undeveloped,  the 
skin  on  the  outer  side  forms  a  hard,  horny  excrescence, 
and  the  muscles  of  the  calf  are  small  and  feeble  from  the 
little  use  to  which  they  are  put,  the  movements  of  the 
ankle-joint  being  in  these  patients  almost  in  abeyance. 
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Talipes  equinus  consists  in  an  inability  to  bring  the  sole 
of  the  foot  up  to  a  right  angle  with  the  leg.  The  toes  are 
consequently  pointed,  and  the  heel  is  raised  from  the 
ground  in  walking.  In  exaggerated  cases  the  plantar 
flexion  of  the  foot  is  carried  to  such  an  extent  that  the 
patient  walks  on  the  dorsal  surface  of  the  toes. 

Pure  equinus  is  rare.  It  is  seldom  congenital,  and  com- 
monly results  from  infantile  paralysis  or  from  spastic  con- 
traction of  the  calf -muscles.  The  chief  anatomical  lesion  is 
shortening  of  the  tendo-Achillis  or  of  the  mviscles  inserted 
into  it. 
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TALIPES  VARUS  AND  CAVUS. 


TAI.IPES  VARUS. 

Talipes  variis  uncomplicated  with  equinus  is  a  rare  form 
of  club-foot,  and  is  almost  always  congenital.  It  is  charac- 
terised by  inversion  of  the  foot  and  shortening  of  the 
tibialis  anticus  and  posticus.  Most  of  what  has  been 
written  already  on  the  anatomical  changes  in  talipes  equino- 
varus  applies  also  to  varus. 


TAIiIPES  CAWS, 

Talipesjjavus  is  an  exaggeration  of  the  normal  plantar 
arch,  the  sole  of  the  foot  being  deeply  hollowed  and  the 
dorsum  correspondingly  convex  and  arched.  This  form  of 
club-foot  is  invariably  acquired,  and  is  almost  always  con- 
bined  with  equinus  or  equino-varus.  The  toes  also,  in  this" 
variety  of  deformity,  present  conditions  which  are  seldom 
seen  apart  from  cavus,  the  first  phalanges  being  hyper- 
extended  or  even  dislocated  backwards  on  their  metatarsal 
bones,  whilst  the  second  and  third  phalanges  are  doubled 
down  towards  the  sole. 

This  "hollow  claw-foot"  results  either  from  a  paralysis 
of  _the  interossei,  or  ^in  consequence  of  an  antecedent 
equinus.  The  interossei  normally  flex  the  first  phalanges 
and  extend  the  second  and  third ;  consequently,  when  they 
are  paralysed,  there  being  no  muscle  to  depress  the  first 
phalanges  during  the  movements  of  the  foot,  the  common 
extensor  displaces  them  backwards  onto  the  heads  of  the 
metacarpal  bones. 

In  cases  of  equinus,  again,  the  dislocation  backwards  of 
the  first  phalanges  is  produced  by  the  eflfortsof  the  common 
extensor  (together  with  other  muscles)  to  maintain  the  foot 
in  its  natural  position.  Further,  as  regards  the  cavus,  when 
the  patient  constantly  walks  on  his  toes,  there  is  not  only  a 
tendency  for  the  latter  to  be  displaced  by  the  weight  they 
support,  but  the  arch  of  the  sole  is  increased  by  the  con- 
traction of  those  muscles  whose  tendons  pass  across  it, 
especially  the  tibialis  posticus  and  the  peroneus  longus.  In 
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all  cases  of  long  standing,  the  plantar  fascia  is  thickened 
and  contracted,  and  offers  material  resistance  to  attempts  at 
replacement. 

TAZ.ZFES  PIiANVS. 

Talipes  planus,  or  flat-foot,  is  an  acquired  deformity,  and 
results  from  muscular  overwork  and  consequent  weakness 
and  loss  of  tone.  The  arch  of  the  foot  does  not  exist  in  an 
infant,  and  is  only  developed  when  the  child  begins  to  walk, 
being,  in  fact,  produced  by  the  contractions  of  the  muscles 
whose  tendons  pass  across  the  sole.  The  arch  thus  formed 
is  also  maintained  by  the  use  of  the  muscles,  and  the  weight 
of  the  body  does  not  rest,  or  depend  for  its  support,  directly 
upon  the  ligaments.  If,  therefore,  the  muscles,  from  over- 
work, lose  tone  and  become  weak  and  flabby,  the  weight  of 
the  body  is  no  longer  maintained  by  their  healthy  contrac- 
tion, the  foot  is  not  braced  by  their  support,  and  the 
ligaments,  now  called  upon  to  do  more  than  they  were 
originally  intended  for,  yield  and  stretch  beneath  their 
burden. 

All  the  ligaments  of  the  sole  may  be  more  or  less  impli- 
cated, but  those  which  are  most  notably  stretched  are  the 
inferior  calcaneo-scaphoid  and  the  long  plantar.  The  heaxJ 
of  the  astragalus,  being  no  longer  supported,  sinks  down  on 
to  the  soft  structures  forming  the  sole,  and  the  bone,  at  the 
same  time  sliding  forwards,  pushes  the  scaphoid  in  front  of 
it,  and  causes  a  displacement  of  the  anterior  half  of  the 
tarsus  to  the  outer  side.  In  the  early  stage  of  flat-foot, 
the  head  of  the  astragalus  can  be  replaced,  and  the  arch 
temporarily  restored  by  artificial  pressure  ;  but  in  cases  of 
longer  standing  this  is  not  possible,  and  the  whole  foot 
becomes  rigid  and  stiff.  The  pressure  of  the  displaced 
astragalus  also  gives  rise  to  much  aching  pain,  which  is 
increased  by  walking.  The  deformity  is  most  common  in 
growing  boys  and  girls  about  the  age  of  puberty  who  are 
employed  in  some  occupation  which  necessitates  prolonged 
standing. 


t>2}4  TALIPES  VALGUS. 

Another  cause  of  flat-foot  deserves  mention,  although 
briefly.  It  is  liable  to  supervene  in  patients  who  suffer 
from  chronic  rheumatism,  and  it  sometimes  occurs  in  those 
who  suffer  from  so-called  gonorrhceal  rheumatism. 

TAIiZPES  VALGUS. 

Talipesjvalgus  consists  of  a  displacement  outwards  of  the 
tarsus  at  the  mid-tarsal  and  sub-astragaloid  joints,  and  is 
practically  an  exaggerated  condition  of  talipes  planus.  It 
\)  may  develop  out  of  an  ordinary  flat-foot,  or  result  from 
-?)  infantile  paralysis  of  the  muscles  of  the  calf  and  inner  side 
of  the  leg  in  patients  in  whom  the  peronei  and  extensors 
escape.  In  such  cases  it  is  sometimes  complicated  by  cal- 
caneus. In  talipes  valgus  the  arch  is  flattened,  the  foot  is 
everted,  the  cuboid  bone  is  approximated  to  the  external 
malleolus,  and  the  head  of  the  astragalus  forms  a  projection 
on  the  inner  side.  The  peronei  muscles  are  contracted,  and 
resist  efforts  at  replacement  of  the  foot. 

TAI.IPES  CAIiCAIfEUS. 

Talipes  calcaneus  is  a  rare  form  of  club-foot.  In  it  the 
heel  is  depressed  and  the  toes  are  drawn  up  towards  the 


Fig.  i8o. 


A  Foot  with  Talipes  Calcaneus. 


TALIPES  CALCANEUS. 
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shin.  It  is  in  some  cases  congenital,  but  in  others  results, 
as  abeady  explained,  from  the  stretching  of  the  atrophied 
calf-muscles  in  cases  where  the  latter  are  aflFected  by 
infantile  paralysis.  The  chief  anatomical  abnormahty  is 
undue  length  of  the  tendo-Achillis  or  of  the  muscles 
inserted  into  it,  with  consequent  inability  to  stand  on  the 
toes  or  to  propel  the  body  forwards  in  the  act  of  walking. 
It  is  combined  in  some  cases  with  valgus. 


2  K 


CHAPTER  LXIX. 


GENU  VAZiGUXa. 

Genu  valgum,  or  knock-knee,  is  an  outward  displacementpf 
the  tibia  on  the  femur,  with  consequent  separation  of  the 
internal  malleoli  and  the  feet,  and  a  tendency  for  the  knees 
to  rub  against  one  another  in  the  act  of  walking. 

Causes. — Unlike  most  other  deformities,  genu  valgum 
is  never  congenital.  It  is  developed  in  young  children  in 
consequence  of  rickets,  or  else  at  puberty — and  seldom 
later — from  muscular  weakness  and  overwork. 

In  rickety  children  the  femur  tends  to  become  bent 
in  an  outward  and  forward  curve  in  the  upper  and  middle 
parts  of  its  shaft,  with  the  result  that  there  is  developed, 
first,  a  tendency  for  the  axis  of  the  legs  to  cross,  and, 
secondly,  a  compensating  curve  of  the  lower  third  of  the 
bone,  with  the  convexity  inwards.  But  although  this 
secondary  curve  is,  in  a  limited  degree,  of  use,  nevertheless, 
by  directing  the  lower  articular  surface  of  the  femur  out- 
wards, it  causes  the  knee-joint  to  be  placed  obliquely  instead 
of  transversely  across  the  long  axis  of  the  lower  extremity, 
so  that  the  weight  of  the  body  is  transmitted  down  a  Hue 
which  falls  through  the  outer  condyle  to  the  inner  side  of 
the  foot.  If  the  rachitic  and  softened  state  of  the  bones 
continues  the  curve  tends  to  increase,  and  the  tibia  is 
directed  further  and  further  away  from  the  middle  line, 
whilst,  in  addition,  the  knee-joint  being  no  longer  placed 
transversely  to  the  axis  of  the  limb,  the  internal  lateral 
ligament  is  placed  at  a  disadvantage,  stretches,  and  allows 
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the  tibia  to  be  displaced  from  its  articulation  with  the 
femur. 

In  adrJts,  knock-knee  is  primarily  _due_to_iauscular 
weakn^s,  the  knee-joint,  like  the  sole  of  the  foot,  depend- 
ing for  its  integrity,  not  only  on  ligaments,  but  also  on 
muscles.  If,  therefore,  from  overwork  in  young  and  grow- 
ing patients,  the  muscles  lose  tone,  the  ligaments  are  soon 
unable  to  maintain  the  articular  surfaces  in  their  normal 
position  and  genu  valgum  results.    The  reasons  why  the 


Rachitic  Knock-knee. 


tibia  is  displaced  outwards,  and  the  internal  lateral  ligament 
yields  rather  than  the  external,  are  that,  the  foot  and  leg 
being  normally  slightly  rotated  outwards,  the  strain  is 
naturally  thrown  on  the  inner  side,  and  that  the  fascia  on 
the  outer  side  of  the  joint  is  much  stronger  and  denser 
than  that  on  the  inner,  and  therefore  less  likely  to  yield 
and  stretch. 

From  whatever  cause  arising,  the  deformity  tends  to 
increase.  The  whole  weight  of  the  body  is  now  placed  on 
the  external  condyle  and  outer  articular  surface  of  the 
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tibia,  the  internal  condyle  and  inner  articular  surface  being 
separated  slightly  from  one  another.  As  a  consequence, 
the  growth  of  the  external  condyle  is  arrested  by  the  con- 
stant pressure,  whilst  that  of  the  internal  continues,  and 
the  necessary  result  is  a  relative  elongation  of  the  internal 
condyle,  which  then  acts  as  a  mechanical  obstruction  to  all 
attempts  at  replacement  of  the  displaced  tibia.  The  soft 
tissues,  also,  on  the  outer  aspect  of  the  limb  accommodate 
themselves  to  the  altered  position  of  the  parts,  and  in  time 
become  contracted  and  shortened  to  such  an  extent  as  to 
resist  all  attempts  at  forcible  straightening ;  the  structures 
in  such  cases  which  are  most  unyielding  are  the  fascia  lata, 
the  biceps,  and  the  external  lateral  ligament. 

In  genu  varum  the  knee  is  bowed  outwards  instead  of 
inwards,  so  that,  whilst  the  feet  tend  to  knock  against  one 
another,  there  is  a  considerable  space  between  the  knees. 
Genu  varum  commonly  results  from  rickets,  and  is  much 
more  rare  than  genu  valgum. 


CHAPTER  LXX. 


CONGENITA!.   DISX.OCATION  OF 
TKB  HIP. 

Congenital  dislocation  of  the  hip  is  met  with  much  more 
frequently  in  female  than  in  male  children,  and  may  occur 

Fig.  182. 


Congenital  Displacement  of  the  Right  Femur,  showing  the 
head  of  the  bone  included  within  the  capsular  ligament. 
(From  the  museum  of  St.  Thomas's  Hospital.) 

on  one  or  both  sides.  It  occasionally  aflfects  several  mem- 
bers of  the  same  family,  and  may  be  hereditary. 

The  head  of  the  femur  js  displaced  upwards  and  bsick- 
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wards,  and  the  shaft  is  rotated  inwards.  The  capsule  is 
exceedingly  loose,  and  allows  of  very  considerable  move- 
ment of  the  femur  on  the  ilium.  The  head  of  the  femur 
IS  always  more  or  less  flattened  by  pressure,  and  in  some 
few  cases  has  been  found  undeveloped  from  birth.  The 
dorsum  ilii  is  flattened  or  slightly  hollowed  by  the  constant 
pressure  of  the  femoral  head.    The  gluteal  muscles  are 


Fig.  183. 


Congenital  Displacement  of  the  Femur,  showing  the  altered 
acetabulum,  the  roughened  spot  where  the  head  of  the  bone 
has  rested,  and  the  flattened  femoral  head.  (From  the 
museum  of  St.  Thomas's  Hospital.) 


usually  fatty  and  ill-developed,  on  account  of  the  little  use 
to  which  they  are  put  in  the  altered  position  of  the  parts. 

The  ^condition  of -the  acetabuluni  is,  however,  the  most 
important  feature,  for  in  all  the  specimens  in  the  museums 
of  London  it  is  very  imperfectly  developed.  The  develop- 
mental deficiency  is  also  remarkably  uniform,  and  consists 
in  a  suppression  of  thai"-  part  of  the  cavity  which  is  formed 
by  the  ilium — of  what  may  be  called  the  iliac  segment. 
The  acetabulum,  in  consequence,  is  foi'med  by  the  pubes 
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and  ischium  alone,  and,  instead  of  being  round,  is  of  a 
triangular  shape,  with  the  apex  upwards.    It  is,  m  addition 
shallow,  with  margins  scarcely  raised  above  the  level 
of  the  surrounding  bone. 

It  is  now  tolerably  certain  that  the  failure  of  develop- 
ment of  the  acetabulum  is  the  real  cause  of  the  displace- 
ment of  the  femur,  and  there  is  little  doubt  that  the 
theory  which  has  been  accepted  recently,  that  the  dis- 
location is  a  traumatic  one  produced  by  the  accoucheur 
during  delivery,  is  erroneous.  In  most  cases  there  is  no 
history  of  any  difficulty  at  birth ;  whilst  the  facts  that  the 
displacement  is  occasionally  hereditary,  that  it  affects 
chiefly  female  children,  that  it  is  often  double,  that  the 
head  of  the  bone  is  always  within  its  capsule,  and  that  no 
case  has  yet  been  described  in  which  any  laceration  of  the 
tissues  has  been  found,  render  it  highly  improbable  that 
difficulties  during  parturition  have  anything  to  do  with  the 
causation  of  the  deformity. 
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A 

Abscess,  acute,  49 

cerebellar,  606 

cerebral,  606 

chronic,  50 

cold,  52 

embolic,  82 

healing  of,  52 

ischio-rectal,  564 

lymphatic,  52 

perinephritic,  449 

psoas,  355 

pyaemic,  81 

retro-pharyngeal,  510 

sub-dural,  605 

urethral. 
Achondroplasia,  335 
Acromegaly,  292 
Actinomyces,  112 
Actinomycosis,  112 
Adenoid  vegetations..  530 
Adenomata,  183 
Aerobic  organisms,  18 
Air  passages,  foreign  bodies  in,  285 
Amyloid  degeneration,  10 
Anaerobic  organisms,  18 
Anal  fissure,  567 
Anchylosis,  402 
Aneurysm,  244 

arterio-venous,  213 
cirsoid,  255 

effects  of  ligature  on,  252 
ruptured,  249 


Aneurysm,  sac  of,  248 

spontaneous  cure  of,  250 

traumatic,  211 

varieties  of,  245 
Angeiomata,  170 
Angular  curvature,  382 
Annulus  migrans,  518 
Anthrax,  107 
Antitoxin  in  tetanus,  92 
Antrum,  cystic  disease,  348 
Anus,  artificial,  541 

imperforate,  560 
Appendix  vermiformis,  diseases  of, 
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Arteries,  atheroma  of,  238 

calcareous  degeneration  of,  235 

contusion  of,  210 

diseases  of,  235 

fatty  degeneration  of,  325 

healing  of,  208 

ligature  of,  215 

rupture  of,  211 

syphilitic  disease  of,  242 

torsion  of,  216 

wounds  of,  207 
Arteritis,  238 

Arthritis,  acute,  of  infants,  362 

puerperal,  363 

pyeemic,  365 

suppurative,  360 

urethral,  364  . 
Aspergillus,  16 
Atheroma,  238 
Atrophy,  2 
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B 

Bacilli,  15 
Bacillus  anthracis,  108 

of  leprosy,  123 

of  syphilis,  154 

of  tetanus,  89 

of  tubercle,  126 

mallei,  no 

pyogenes,  47 
Bacterial  poisons,  22 
Bistournage,  45 
Bladder,  diseases  of,  428 

hypertrophy  of,  417 

malignant  disease  of,  434 

papilloma  of,  433 

polypi  of,  433 

sacculated,  418 

tumours  of,  432 
Boil,  105 

Bone,  abscess  of,  308 

atrophy  of,  302 

blood  cysts  of,  343 

cysts  of,  340 

diseases  of,  302 

enchondroma  of,  339 

fibroma  of,  339 

formation  of  new,  317 

hypertrophy  of,  302 

inflammation  of,  303 

necrosis  of,  313 

rheumatic  diseases  of,  323 

sarcoma  of,  340 

sclerosis  of,  305 

syphilitic  disease  of,  320 

tubercular  disease  of,  306 

tumours  of,  337 
Bones  in  congenital  syphilis,  150 
Brain,  concussion  of,  595 

contusion  of,  595 
Breast,  abscess  of,  486 

adenoma  of,  490 

adeno-sarcoma  of,  492 

bony  tumours,  496 

carcinoma  of,  498 

coUoid  carcinoma,  503 

cystic  adeno-fibroma,  492 

cysts  of,  496 

diseases  of,  486 

encephaloid  carcinoma,  503 


Breast,  enchondroma  of,  496 
fibro-adenoma  of,  490 
fibroma  of,  496 
hypertrophy  of,  489 
sarcoma  of,  496 
sero-cystic  disease  of,  492 
tumours  of,  490 
villous  cancer,  501 
Bronchocele,  287 
Bursae,  diseases  of,  301 

0 

Cachexia  strumipriva,  290 
Calcareous  degeneration,  9 
.  Calculi,  cystine,  452 

fusible,  452 

in  ureter,  450 

in  urethra,  454 

oxalate  of  lime,  452 

prostatic,  442 

renal,  448 

salivary,  512 

uric  acid,  447 

urinary,  447  , 

vesical,  451 
Callus,  220 

Cancerous  cachexia,  161 

Oancrum  oris,  103 

Carbuncle,  106 

Carcinoma,  colloid,  195 
encephaloid,  194 
scirrhous,  192 
spheroidal-celled,  192 

Carcinomata,  185 

Caries,  306 

Cartilage,  repair  of,  232 
Catarrh,  39 

Cells  in  inflammation,  34 
Cellulitis,  87 
Cephalhydrocele,  591 
Charbon,  107 
Charcot's  disease,  375 
Chemiotaxis,  32 
Cholesteatoma,  604 
Chondro-sarcoma,  178 
Circulation  in  inflammation,  29 
Cirsoid  aneurysm,  255 
Cleft-palate,  589 
Clitoris,  hypertrophy  of,  480 
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Club-foot,  617 

Coccygeal  cysts,  615 
OoUes'  law,  149 
Colloid  degeneration,  8 
Congenital  dislocation,  629 

syphilis,  149 
Connective- tissue  tumours,  163 
Contusions,  204 
Cylindroma,  176 
Cystic  hygroma,  202 
Cystine  calculi,  452 
Cystitis,  428 
Cysts,  198 

congenital  201 

dentigerous,  349 

dermoid,  201 

hydatid,  199 

mucous,  199 

of  testis,  468 

periosteal,  348 

sebaceous,  198 

serous,  199 

synovial,  383 

D 

Decomposition,  26 
Degeneration,  6 

amyloid,  10 

calcareous,  9 

colloid,  8 

fatty,  6 

mucoid,  8 

of  tumours,  158 
Dentigerous  cysts,  349 
Determination  of  blood,  29 
Diapedesis,  31 

Diffused  osseous  growths,  350 
Diphtheritic  laryngitis,  278 
Diplococci,  13 
Dislocations,  228 

unreduced,  228 
Dissemination  of  tumours,  161 
Diverticulum,  intestinal,  551 
Drainage  of  wounds,  65 
Dupuytren's  contraction,  300 

E 

Eaes  in  congenital  syphilis,  153 
Eburnation  of  bone,  373 


Ecchondroses,  370 
Ecchymosis,  204 
Ectopia  vesicaj,  406 
Elephantiasis,  271 
Embolism,  266 
Encephalocele,  590 
Enchondroma,  167 
Epididymitis,  458 
Epiphyses,  separation  of,  227 
Epiphysitis,  acute,  362 
Epispadias,  406 
Epithelioma,  187 

cystic,  i8g 
Erysipelas,  85 
Eunuchs,  458 
Exostoses,  337 
Exudation,  30  and  35 

F 

F^CAL  impaction,  555 
Farcy,  110 
Fat  embolism,  267 
Fatty  degeneration,  6 
Fermentation,  28 
Fever,  hectic,  70 

suppurative,  69 

traumatic,  67 
Fibroma,  163 
Fibro- sarcoma,  178 
Filaria  sanguinis,  272 
Fistula,  fajcal,  541 

in  ano,  564 

urinary,  416 
Foetal  rickets,  333 
Fractures,  219 

non-union  of,  223 

spontaneous,  226 

union  of,  219 
Frost-bite,  99 
Fungi,  16 

G 

Galactocele,  489 
Ganglion,  299 
Gangrene,  94 

acute  spreading,  loi 

diabetic,  98 

dry,  94 

from  frost-bite,  99 
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Gangrene,  from  inflammation,  loi 

hospital,  102 

moist,  100 

senile,  96 

septic,  loi 

symmetrical,  98 

traumatic,  loi 
Genito-urinary  tuberculosis,  443 
Genu  valgum,  626 
Glanders,  no 

Glands  in  malignant  disease,  i6o 

tubercle  of,  133 
Glioma,  176 
Glio-sarcoma,  176 
Glossitis,  516 
Goitre,  287 
Gonococcus,  411 
Gonorrhoea,  410 
Gonorrhoeal  ophthalmia,  413 

rheumatism,  364 
Gout,  366 
Granulations,  49 
Gumma,  145 


H 

HEMATOCELE,  477 

Hsematoma,  204 
Hasmophilia,  joints  in,  382 
Hsemorrhage,  207 

arrest  of,  207 

secondary,  216 
Haemorrhoids,  561 
Hare-lip,  588 

Healing  by  first  intention,  60 

by  granulation,  63 

by  scabbing,  63 

by  second  intention,  63 

by  third  intention,  64 

of  lacerated  wounds,  65 

of  wounds,  60 
Hectic  fever,  70 
Hernia,  535 

cerebri,  600 

diaphragmatic,  548. 

femoral,  546 

inguinal,  543 

internal,  550 

interstitial,  546 
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Hernia,  Littr^'s,  548 

obturator,  547 

perineal,  548 

Eichter's,  548 

umbilical,  547 

ventral,  547 
Hip,  congenital  dislocation,  629 

disease,  395 
Hydatids,  199 
Hydrocele,  congenital,  473 

diffused,  476 

encysted,  474 

inguinal,  474 

of  hernial  sac,  476 

vaginal,  472 
Hydronephrosis,  449 
Hygroma,  202 
Hymen,  imperforate,  480 
Hypertrophy,  i 
Hypospadias,  407 


Immunity,  24 
Infiltration  of  tumours,  159 
Inflammation,  29 

catarrhal,  39  - 

theories  of,  38 
Innocent  tumours,  159 
Interstitial  keratitis,  152 
Intestinal  obstruction,  550 
Intra-cranial  suppuration,  599 
Intussusception,  554 
Iritis,  syphilitic,  143 


Jaws,  multilocular  cystic  timiour  of, 

346 

sarcoma  of,  345 
tumours  of,  344 
Joints,  Charcot's  disease  of,  358 
in  hoemophilia,  382 
internal  derangement,  381 
loose  bodies  in,  378 
osteo-arthritis,  369 
syphilitic  disease  of,  399 
tubercular  disease  of,  387 
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K 

Keloid,  59 

Kidney,  congenital  cystic  disease  of, 
426 

diseases  of,  419 
movable,  424 

multilooular  cystic  disease  of,  427 
tubercle  of,  444 
tumours  of,  425 
Knock-knee,  626 

L 

Labia,  hypertrophy  of,  480 
Labium,  tumours  of,  481 
Lardaceous  disease,  10 
Laiyngitis,  277 

syphilitic,  280 

tubercular,  281 
Larynx,  cysts  of,  283 

diseases  of,  277 

epithelioma  of,  283 

fibroma  of,  282 

injuries  of,  285 

papilloma  of,  282 

sarcoma  of,  284 

syphilitic  disease  of,  143 

tertiary   syphilitic  disease  of, 
147 

tumours  of,  281 
Lateral  curvature,  356 

sinus,  plugging  of,  604 
Leontiasis  ossea,  350 
Leprosy,  120 
Leucocythtemia,  276 
Leucocytosis,  276 
Line  of  demarcation,  96 
Lip,  epithelioma  of,  506 
Lipoma,  diffuse,  166 

nasi,  525 
Lipomata,  165 
Lips,  fissures  of,  504 

in  syphilis,  142 

syphilitic  sores  of,  505 

tumours  of,  505 

ulcers  of,  504 
Lupus,  132 
Lymph,  31 
Lymphadenitis,  273 


Lymphadenoma,  274 
Lymphangiectasis,  269 
Lymphangioma,  270 
Lymphangitis,  269 
Lymphatic  system,  diseases  of,  269 
Lymplioma,  274 
LymphorrhcBa,  269 
Lympho-sarcoma,  175 

M 

Maceoglossia,  515 
Madura  foot,  117 
Malignant  pustule,  107 

tumours,  159 
Mastitis,  487 

Meckel's  diverticulum,  551 
Melanotic  sarcoma,  174 
Meningeal  haemorrhage,  597 
Meningitis,  606 
Meningocele,  590 

spinal,  609 

traumatic,  591 
Meningo-mycocele,  609 
Micrococci,  13 
Micrococcus,  47 
Micro-organisms,  13 

life  of,  16 
Middle-ear  catarrh,  602 
MoUities  ossium,  326 
Morbus  coxae,  395 
Mucoid  degeneration,  8 
Mucous  membranes  in  syphilis,  142 

tubercles,  142 
Muscles,  gumma  of,  298 

ossification  of,  297 

repair  of,  231 

rupture  of,  296 

tumours  of,  297 

wound  of,  296 
Mycetoma,  117 
Myomata,  168 
Myositis,  296 

ossificans,  296 
Myxomata,  164 
Myxo-sarcoma,  178 

N 

Nicvtrs,  170 
Nasal  catarrh,  526 
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Nasal  catarrh,  polypi,  328 
Necrosis,  313 

tubercular,  393 
Nerves,  bulbs  on,  232 

flcgeneration  of,  202 

injuries  of,  232 

union  of,  233 
Nephritis,  suppurative,  422 
Neuromata,  169 
Nodes,  320 
Nodular  tubercle,  391 
Noma  vulvae,  103 
Nose,  diseases  of,  526 

o 

Odontomata,  530 
CEsophagus,  cancer  of,  532 

stricture  of,  ^32 
Orchitis,  458 

Organisms,  pathogenic,  20 

pyogenic,  47 

specific,  20 
Osteitis,  303 

deformans,  323 

syphilitic,  320 

tubercular,  306 
Osteo-arthritis,  369 
Osteomata,  168 
Osteomyelitis,  309 
Osteo-sarcoma,  178 
Otitis  media,  602 
Ovaries,  cysts  of,  485 
Oxaluria,  448 
OzsDna,  527 

P 

Paget's  disease,  487 
Palate,  diseases  of,  507 

tumours,  507 
Papilloma  of  larynx,  282 
PapUlomata,  181 
Paraphimosis,  408 
Parasites  in  tumours,  137 

facultative,  17 

obligatory,  17 
Parotitis,  512 
Parovarian  cysts,  485 
Pathogenic  organisms,  20 


Penis,  diseases  of,  406 

epithelioma  of,  408 
Periosteal  cysts,  348 
Periostitis,  310 
Peritonitis,  579 
Phagedajna,  102 
Phagocytosifi,  37 
Pharynx,  diseases  of,  509 
Phimosis,  407 
Phlebitis,  259 
Piles,  561 

Plastic  exudation,  31 
Pott's  disease,  352 
Predisposition,  23 
Primary  sore,  137 
Prostate,  diseases  of,  437 

hypertrophy  of,  438 

tubercle  of,  446 

tumours  of,  442 
Prostatic  calculi,  442 
Prostatitis,  437 
Pruritus  ani,  578 
Psammoma,  177 
Pseudarthrosis,  226 
Psoas  abscess,  355 
Pus,  37 

formation  of,  49 
Putrefaction,  26 
Pyajmia,  78 
Pyelo-nephritis,  419 
Pyogenic  organisms,  47 
Pyonephrosis,  449 
Pyrogenous  material,  69 

R 

Eanula,  510 

Raynaud's  disease,  98 

Eectum,  cancer  of,  574 
papilloma  of,  571 
polypus  of,  572 
prolapse  of,  577  , 
stricture  of,  570 
syphilitic  disease,  568 
tubercular  disease,  569 
tumours  of,  571 
ulcers  of,  568 

Eecurrence  of  tumours,  161 

Renal  calculus,  448 

Resolution  of  inilammation. 
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Eetention  of  urine,  416 
Rheumatism,  367 
Rheumatoid  arthritis,  369 
Rhinitis,  527 
Rhinolithes,  528 
Rickets,  327 
Rodent  ulcer,  189 
Rupia,  146 

S 

Saceal  tumours,  612 
Salivary  calculi,  512 
fistula,  512 

glands,  diseases  of,  512 
tumours  of,  513 
Saprsemia,  27  and  73 
Saprophytes,  facultative,  17 

obligatory,  17 
Saprophytic  infection,  64 
Sarcoma,  giant-celled,  174 
hsemorrhagic,  176 
melanotic,  174 
mixed-celled,  174 
plexiform,  176 
round-celled,  172 
spindle-celled,  173 
Sarcomata,  172 
Scalp,  diseases  of,  593 
Schizomycetes,  13 
Scirrhus,  192,  499 
Scrofula,  125 

manifestations  of,  131 
Scrotum,  epithelioma  of,  409 
Scurvy  rickets,  332 
Septicaemia,  70,  74 
Septic  infection,  74 
inflammation,  27 
intoxication,  73 
Sequestra,  316 
Serous  exudation,  31 
Sinus,  S3 

phlebitis,  605 
Skin  in  syphilis,  140 
Skull  in  congenital  syphilis,  151 
Sloughing,  50 
Snufiles,  149 
Soft  sores,  136 
Spina  bifida,  607 
Spine,  diseases  of,  352 


Spirilla,  15 

Sporadic  cretinism,  333 
Staphylococcus  pyogenes,  47 
Stasis,  30,  34 

Streptococcus  erysipelas,  88 

pyogenes,  47 
Stricture  of  m-ethra,  413 
Suppuration,  42 

diffuse,  so 
Suppurative  fever,  69 
Synovial  cysts,  383 
Synovitis,  3s8 

tubercular,  388 
Syphilis,  136 

bacillus  of,  iS4 

congenital,  149 

secondary,  138 

tertiary,  144 
Syphilitic  arthritis,  399 
Syringo- myelocele,  611 

T 

Talipes,  617 

calcareous,  624 
cavus,  622 
equino-varus,  620 
equinus,  621 
planus,  623 
valgus,  624 
varus,  622 
Teeth  in  congenital  syphilis,  153 
Tendon,  repair  of,  231 
Tendons,  rupture  of,  298 

wounds  of,  298 
Teno-synovitis,  299 
Testes,  diseases  of,  4SS 
Testis,  carcinoma  of,  470 
cystic  disease  of,  468 
dermoid  cysts  of,  471 
enchondroma  of,  471 
fibroma  of,  471 
gumma  of,  148 
.  inflammation  of,  4S8 
malformation  of,  455 
psammoma  of,  471 
sarcoma  of,  466 

syphilitic  disease  of,  144  and 
463 

torsion  of,  460 
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Testis,  tumours  of,  466 
Tertiary  syphilis,  144 
Tetanus,  89 
Tetracocci,  13 
Thrombosis,  259 
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malignant  disease  of,  290 
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Tongue,  diseases  of,  515 
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syphilitic,  143 
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causes  of,  156 
classification  of,  162 
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fistula,  416 
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Vagina,  diseases  of,  480 
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injuries  of,  218 

varicose,  257 
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healing  of,  60 
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Materia    Medica,    Pharmacy,  Pharmacology, 

and  Therapeutics.  By  W.  Hale  White,  M.D.,  F.E.C.P.,  Physician 
to,  and  Lecturer  on  Materia  Medica  and  Therapeutics  at,  Guy's 
Hospital;  Examiner  in  Materia  Medica  on  the  Conjoint  Board  of 
the  Royal  Colleges  of  Physicians  and  Surgeons.   Fcap.  8vo,  7s.  6d. 
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Materia  Medica  and  Therapeutics.   By  Charles 

B.  F.  Phillips,  M.D.,  LL.D.,  F.R.s.  Edin 
Vegetable  Kiugdom-Organic  Compounds- Animal  Kingdom.   Hvo  258 
Inorganic  Substances.    Second  Edition.   8vo,  21s. 

Galenic  Pharmacy:  a  Practical  Handbook  to 

the  Processes  of  the  British  Pharmacopoeia.  By  R.  A  Cripps,  M.P  S 
8vo,  with  76  Engravings,  8s.  6d. 

The  Galenical   Preparations   of  the  British 

Pharmacopoeia;  a  Handbookfor  Medical  and  Pharmaceutical  Students 
By  C.  O.  Hawthorne,  M.B.,  CM.,  Lecturer  on  Materia  Medica  and 
Iherapeuties,  Queen  Margaret's  College,  University  of  Glasgow.  8vo. 

Practical  Pharmacy.    By  Barnard  S.  Proctor, 

formerly  Lecturer  on  Pharmacy  at  the  College  of  Medicine,  New- 
castle-ou-Tyne.  Third  Edition.  8vo,  with  44  Wood  Engravings  and 
32  Lithograph  Fac-Simile  Prescriptions,  14s. 

Selecta    e   Prescriptis  :    containing    Lists  of 

Terms,  Phrases,  Contractions  and  Abbreviations  used  in  Prescrip- 
tions, with  Explanatory  Notes,  etc.  Also,  a  Series  of  Abbreviated 
Prescriptions  and  Key  to  the  same,  with  Translations.  By  Jona- 
than Pbreira,  M.D.,  F.R.S.  Eighteenth  Edition,  by  Joseph  Ince 
F.C.S.,  F.L.S.    24mo,  .5s. 

Pocket  Formulary  and  Synopsis  of  the  British 

and  Foreign  Pharmacopoeias.  By  Henry  Beaslki'.  Eleventh 
Edition.   18mo,  6s.  6d. 

By  the  same  Author. 

Druggist's  General  Receipt-Book.  Ninth  Edition. 

18mo,  6s.  6d. 

Also. 

Book  of  Prescriptions  :  containing  upwards  of 

3,000  Prescriptions  collected  from  the  Practice  of  the  most  eminent 
Physicians  and  Surgeons,  English  and  Foreign.  Seventh  Edition, 
18mo,  6s.  6d. 

A  Companion  to  the  British  Pharmacopoeia 

By  Peter  Squire,  Revised  by  his  Sons,  P.  W.  and  A.  H.  Squire. 
Sixteenth  Edition.   8vo,  12s.  6d. 

By  the  same  Authors. 

The  Pharmacopoeias  of  the  London  Hospitals, 

arranged  in  Groups  for  Easy  Reference  and  Comparison.  Sixth 
Edition.   18mo,  6s. 
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The  National  Dispensatory :    Containing  the 

Natural  History,  Chemistry,  Pharmacy,  Actions  and  Uses  of  Medi- 
cines etc.  By  Alfred  Srii-Lii,  M.D.,  LL.D.,  John  M.  Maisch, 
Phar.D.,  Chas.  Caspari,  juu.,  Ph.G.,  and  Henry  C.  C.  Maisch, 
Ph.G.,  Ph.D.    Fifth  Edition,  witli  320  Engravings.    Imp.  Svo,  36s 

Royle's    Manual     of    Materia     Medica  and 

Therapeutics.  Sixth  Edition,  including  additions  and  alterations 
in  the  B.P.  1885.  By  John  Haeley,  M.D.,  Physician  to  St.  Thomas's 
Hospital.    Crown  Svo,  with  139  Engravings,  15s. 

The  Prescriber's  Pharmacopoeia :  the  Medi- 
cines arrau-^ed  in  Classes  according  to  their  Action,  with  theirComposi- 
tion  and  Doses.  By  Nbstok  J.  C.  Tieabd,  M.D.,  F.K.C.P.,  Pro- 
fessor of  Materia  Medica  and  Therapeutics  in  King's  College,  London. 
Sixth  Edition.   32mo,  bound  in  leather,  3s. 

Recent    Materia    Medica.      Notes    on  their 

Origin  and  Therapeutics.  By  F.  Harwood  Lescher,  F.C.S.,  Pcreira 
Medallist.   Fourth  Edition.    Svo,  2s.  6d. 

Year-Book  of  Pharmacy:  containing  the  Trans- 
actions of  the  British  Pharmaceutical  Conference.  Annually.  Svo,  10s. 

The  Student's  Guide  to  Systematic  Botany, 

including  the  Classification  of  Plants  and  Descriptive  Botany.  By 
Robert  Bentley,  late  Emeritus  Professor  of  Botany  in  King's 
College  and  to  the  Pharmaceutical  Society.  Fcap.  Svo,  with  350 
Engravings,  3s.  6d. 

Medicinal    Plants :   being   Descriptions  with 

original  figures,  o£  the  Principal  Plants  employed  in  Medicine,  aiK  I 
an  account  of  their  Properties  and  Uses.  By  Prof.  Bentley  and  Dr. 
H.  Trimen,  F.R.S.  In  4  vols.,  large  Svo,  with  306  Coloured  Plates, 
bound  in  Half  Morocco,  Gilt  Edges,  £11  lis. 

Practical     Therapeutics :     a     Manual  By 

Edward  J.  Waring,  C.I.B.,  M.D.,  F.E.C.P.,  and   Dudley  W. 
Buxton,  M.D.,  B.S.  Lond.   Fourth  Edition.   Crown  Svo,  14s.  . 
By  the  same  Author. 

Bazaar   Medicines    of   India,   and  Common 

Medical  Plants.  With  Full  Index  of  Diseases,  indicating  their  Treat- 
ment by  these  and  other  Agents  procurable  throughout  India,  etc. 
Fourth  Edition.    Fcap.  Svo,  5s. 
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Climate  and  Fevers  of  India,  with  a  Series 

i'/ r.^o  f  I^ectures,    1882).    By   Sir  Joseph  Payrek, 

K.L.b.I.,  M.D.    8vo,  with  17  Temperature  Charts,  128. 
By  the  same  Author, 

The   Natural   History   and  Epidemiology  of 

Cholera :  being  the  Annual  Oration  of  the  Medical  Society  of  London 
1888.    8vo,  3s.  6d. 

A  Manual  of  Family  Medicine  and  Hygiene 

for  India.  Published  under  the  Authority  of  the  Government  of 
India.  By  Sir  William  J.  Moore,  K.C.I.B.,  M.D.,  late  Surgeon- 
General  with  the  Government  of  Bombay.  Sixth  Edition.  Post  8\  o. 
wirh  71  Engravings,  12s. 

By  the  same  Author. 

A  Manual  of  the  Diseases  of  India  :  with  a 

Coinpendium  of  Diseases  generally.    Second  Edition.    Post  8vo 

Also. 

The  Constitutional  Requirements  for  Tropical 

Climates,  etc.    Crown  8vo,  4s. 

The  Prevention  of  Disease  in  Tropical  and 

Sub-Tropical  Campaigns.  (Parkes  Memorial  Prize  for  1886.)  Bv 
Andrew  Duncan,  M.D.,  B.S.  Lond.,  F.R.C.S.,  Surgeon,  Bengal 
Army.    8vo,  12s.  6d. 

A  Commentary  on  the  Diseases  of  India.  By 

Norman  Chevers,  C.I.B.,  M.D.,  F.R.C.S.,  Deputy  Surgeon-General 
H.M.  Indian  Army.    8vo,  24s. 

Hooper's  Physicians'  Vade-Mecum  :  a  Manual 

of  the  Principles  and  Practice  of  Physic.  Tenth  Edition.  By  W.  A. 
Guy,  F.R.O.P.,  P.E.S.,  and  J.  Hahley,  M.D.,  P.H.C.P.  With  lis 
Engravings.    Fcap.  8vo,  12s.  6d. 

The    Principles    and    Practice   of  Medicine. 

(Text-book.)  By  the  late  C.  Hilton  Fagge,  M.D.,  and  P.  H. 
Pye-Smith,  M.D.,  F.R.S.,  P.R.C.P.,  Physician  to,  and  Lecturer  on 
Medicine  at,  Guy's  Hospital.  Third  Edition.  2  vols.  8vo,  cloth,  403. ; 
Half  Leather,  46s. 

Manual   of   the    Practice  of  Medicine.  By 

Frederick  Tay-lor,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer 
on  Medicine  at,  Guy's  Hospital.  Third  Edition.  Cr.  8vo,  with 
Engravings,  15s. 
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A    Dictionary    of   Practical    Medicine.  By 

various  writers.  Edited  by  Jas.  Kingston  Fowler,  M.A.,  M.D., 
F.K.C.P.,  Physician  to  Middlesex  Hospital  and  the  Hospital  for  Con- 
sumption.   8vo,  cloth,  21s. ;  half  calf,  35s. 

The  Practice  of  Medicine.    (Student's  Guide 

Series.)  By  M.  Charteris,  M.D.,  Professor  of  Therapeutics  and 
Materia  Medica  in  the  University  of  Glasgovc.  Seventh  Edition. 
Fcap.  Svo,  with  Engravings  on  Copper  and  Wood,  10s. 

How  to   Examine    the    Chest :    a  Practical 

Guide  for  the  use  of  Students.  By  Samuel  West,  M.D.,  F.R.C.P. 
Assistant  Phj'sician  to  St.  Bartholomew's  Hospital.  Second  Edition. 
With  Engravings.    Fcap.  Svo,  5s. 

The   Bronchi  and  Pulmonary  Blood-vessels  : 

their  Anatomy  and  Nomenclature.  By  William  Ewaht,  M.D., 
F.R.C.P.,  Physician  to  St.  George's  Hospital.  4to,  with  20  Illustra- 
tions, 21s. 

An  Atlas  of  the  Pathological  Anatomy  of  the 

Lungs.  By  the  late  Wilson  Fox,  M.D.,  F.H.S.,  F.R.C.P., 
Physician  to  H.M.  the  Queen.  With  45  Plates  (mostly  Coloured)  and 
Engra\ings.   4to,  half-bound  in  Calf,  TOs. 

By  the  same  Authoy. 

A  Treatise  on   Diseases   of  the  Lungs  and 

Pleura.  Edited  by  Sidney  Couplanb,  M.D.,  F.R.C.P.,  Physician  to 
Middlesex  Hospital.  Roy.  Svo,  with  Engravings  ;  also  Portrait  and 
Memoir  of  the  Author,  .36s. 

The  Student's  Guide  to  Diseases  of  the  Chest. 

By  Vincent  D.  Harris,  M.D.  Lond.,  F.R.C.P.,  Physician  to  the  City 
of  Loudon  Hospital  for  Diseases  of  the  Chest,  Victoria  Park.  Fcap. 
8vo,'with  55  Illustrations  (some  Coloured),  7s.  6d. 

Antiseptic  Dry-Air  Treatment  of  Consump- 
tion. By  John  J.  Hartnett.  M.D.,M.Ch.,  Q.U.I.  With  Engravings. 
Crown  Svo,  3s.  tid. 

Guy's  Hospital  Reports.    By  the  Medical  and 

Surgical  Staff.   Vol.  XXXV.    Third  Series.   Svo,  10s.  6d. 

St.  Thomas's  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.   Vol.  XXI.    New  Series.   Svo,  8s.  (3d. 

Westminster  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.    Vol.  VIII.   Svo,  63. 
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Medical  Diagnosis.    (Student's  Guide  Series.) 

By  Samuel  Fknwick,  M.D.,  F.U.C.P.,  Physician  to  tlie  London 
Hospital.    Seventh  Edition.    Fcap.  8vo,  with  117  EnRi-aviugs,  Ts. 
By  the  same  Author. 

Outlines  of  Medical  Treatment.    Fourth  Edition. 

Crown  8vo,  with  35  Engravings,  10s. 

Also. 

Clinical  Lectures  on  some  Obscure  Diseases 

of  the  Abdomen.  Delivered  at  the  London  Hospital.  8vo,  with 
Bngra^'ings,  7s.  6d. 

Aha. 

The  Saliva  as  a  Test  for  Functional  Diseases 

of  the  Liver.    Crown  8vo,  2s. 

The  Microscope  in  Medicine.    By  Lionel  S 

Beale,  M.B.,  F.R.S.,  Physician  to  King's  College  Hospital.  Fourth 
Edition.    8vo,  with  86  plates,  21s. 

By  the  same  Author. 

The  Liver.   With  24  Plates  (85  Figures).    8vo,  5s 

Also. 

On  Slight  Ailments  :  and  on  Treating  Disease. 

Third  Edition.    8vo,  .is. 

The  Physiology  of  the  Carbohydrates  ;  their 

Application  as  Food  and  Ilelation  to  Diabetes.  By  F.  W.  Paw,  M.D., 
LL.D.,  F.R.S.,  F  B.C.P.,  Consulting  Physician  to  Guy's  Hospital. 
Royal  8vo,  with  Plates  and  Engravings,  10s.  (3d. 

Medical   Lectures   and    Essays.     By  Sir  G. 

Johnson,  M.D.,  F.R.C.P.,  F.R.S.,  Consulting  Physician  to  King's 
College  Hospital.   8vo,  with  46  Engravings,  2.5s. 

By  the  same  Author. 

An  Essay  on  Asphyxia  (Apnoea).    8vo,  3s. 
The  Climate    of    Rome    and    the  Roman 

Malaria.  By  Professor  Tommasi-Crudeli.  Translated  by  Charles 
Cramond  Dick.    Crown  8vo,  ns. 

Uric  Acid  as  a  Factor  in   the  Causation  of 

Disease.  By  Alkxandeh  Haig,  M.D.,  F.R.C.P.  Physician  to  the 
Metropolitan  Hospital  and  the  Royal  Hospital  for  Children  .md 
Women.   Second  Edition.    8vo,  with  Illustrations,  10s.  6d. 
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Bronchial  Asthma  :  its  Pathology  and  Treat- 
ment Bv  J.  B.  Berkart,  M.D.,  late  Physician  to  the  City  ot 
London  Hospit.al  for  Diseases  of  the  Chest.  Second  Edition,  with  < 
Plates  (35  Figures).    8vo,  10s.  6d.  _ 

Bronchial  Affections:  Pneumonia  and  Fibroid 

Pneumonia  (their  Pathological  Histology)  An  Original  Investiga- 
tion. By  A.  G.  AULD,  M.D.,  Assistant  Physician  to  the  Glasgow 
Royal  Infirmary.    8vo,  with  Illustrations,  7s.  6d. 

Vaccinia  and  Variola  :    a  Study  of  their  Life 

History  By  JoHH  B.  BuisT,  M.D.,  P.R.S.B.,  Teacher  of  Vaccination 
for  the 'Local  Government  Board.  Crown  8vo,  with  24  Coloured 
Plates,  7s.  6d. 

Treatment  of  Some  of  the  Forms  of  Valvular 

Disease  of  the  Heart.  By  A.  B.  Sansom,  M.D.,  F.R.C.P.,  Physician 
to  the  London  Hospital.  Second  Edition.  Fcap.  8vo,  with  26  Engrav- 
ings, 4s.  6d. 

Medical  Ophthalmoscopy:  a  Manual  and  Atlas. 

By  W.  R.  GowERS,  M.D.,  F.K.C.P.,  F.R.S.,  Physician  to  the  National 
Hospital  for  the  Paralyzed  and  Epileptic.  Third  Edition.  Edited 
with  the  assistance  of  Marcus  Gunn,  M.B.,  F.R.C.S.,  Surgeon  to 
the  Royal  London  Ophthalmic  Hospital.  With  Coloured  Plates  and 
Woodcuts.   8vo,  16s. 

By  the  same  Author. 

A  Manual  of  Diseases  of  the  Nervous  System. 
\oh.  I. — Diseases  of  the  Nerves  and  Spinal 

Cord.    Second  Edition.    Roy.  8vo,  with  179  Engravings,  15s. 

Vol.  II.  Diseases  of  the  Brain  and  Cranial 

Nerves:  General  and  Functional  Diseases  of  the  Nervous  System. 
Second  Edition.    Roy.  8vo,  with  182  Engravings,  20s. 
Also. 

Diagnosis  of  Diseases  of  the  Brain.  Second 

Edition.   8vo,  with  Engravings,  7s.  6d. 

AliO. 

Syphilis  and  the  Nervous  System :   being  a 

Revised  Reprint  of  the  Lettsomian  Lectures  for  1890.  Delivered  befoi  e 
the  Medical  Society  of  London.    8vo,  4s. 

The  Nervous  System,  Diseases  of    By  J.  A. 

Okmerod,  M.D.,  F.H.C.P.,  Physician  to  the  National  Hospital  for  the 
Paralysed  and  Epileptic.    With  66  Illustrations.    Fcap.  8vo,  8s.  6d. 
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Diseases  of  the  Nervous  System.  Lectures 
Handbook   of  the  Diseases  of  the  Nervous 

fnthrv,Wnr'T'-''°'': "^^^  Professo-  of  Medicine 
M.„^  T       ^  University,  and  Physician  to  the  Royal  Intii-marv 
Manchester.   Roy.  8vo,  with  184  Engravings,  18s.  '""'marj, 
By  the  same  Author. 

Aphasia  :  being  a  Contribution  to  the  Subject 

paling?,' r  6d.°"  °'  '""'^  -'^^^  En- 

Stammering:    its    Causes,    Treatment,  and 

Cure.    By  A.  G.  Beknard,  M.R.C.S.,  L.R.C.P.    Crown  8vo,  23 

Secondary  Degenerations  of  the  Spinal  Cord 

(Gulstonian  Lectures,  1889).   By  Howard  H.  Tooth  M  D  FRCP 
Assistant  Physician  to  the  National  Hospital  for  the  Paralysed  and 
Epileptic.   With  Plates  and  Engravings.    8vo,  3s.  6d. 

Diseases  of  the  Nervous   System.  Clinical 

Lectures.  By  Thomas  Buzzabd,  M.D.,  F.R.C.P.,  Physician  to  the 
National  Hospital  forthe  Paralysed  and  Epileptic.  With  Eno-iavin^s 
8vo,  1.5s.  °  ^ 

By  the  same  Author. 

Some   Forms  of  Paralysis   from  Peripheral 

Neuritis ;  of  Gouty,  Alcoholic,  Diphtheritic,  and  other  origin  Crown 

8V0,  08. 

Also. 

On  the    Simulation  of  Hysteria  by  Organic 

Disease  of  the  Nervous  System.    Crown  8vo,  4s.  6d. 

Gout  in  its  Clinical  Aspects.    By  J.  Mortimer 

Gbanville,  M.D.    Crown  8vo,  6s. 

Diseases   of  the   Liver:    with   and  without 

Jaundice.    By  Gborge  Haeley,  M.D.,  F.R.C.P.,  F.R.S.  8vo,  with  2 
Plates  and  36  Engravings,  21s. 

Rheumatic  Diseases  (Differentiation  in).  By 

Hugh  Lane,  Surgeon  to  the  Royal  Mineral  Water  Hospital,  Bath, 
and  Hon.  Medical  Officer  to  the  Royal  United  Hospital,  Bath.  Second 
Edition,  much  Enlarged,  with  8  Plates.    Crown  8v0j,  3s.  6d. 
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Diseases  of  the  Abdomen,  compnsmg  those 

of  the  Stomach  and  other  parts  of  the  Alimentary  Canal,  (Esophagus, 
CiEcum.  Intestines,  and  Peritoneum.  By  S.  O.  Habershon,  M.B., 
F.B.C.P.    Fourth  Edition.    8vo,  with  5  Plates,  21s. 

On  the  Relief  of  Excessive  and  Dangerous 

Tympanites  by  Puncture  of  the  Abdomen.  By  John  W.  Ogle, 
M.A.,  M.D.,  F.R.C.P.,  Consulting  Physician  to  St.  George's  Hospital. 
8vo,  5s.  6d. 

Headaches  :  their  Nature,  Causes,  and  Treat- 
ment. By  W.  H.  Day,  M.D.,  Physician  to  the  Samaritan  Hospital. 
Fourth  Edition.    Crown  8vo,  with  Engravings,  7s.  6d. 

Health  Resorts  at   Home   and  Abroad.  By 

M.  Charteris,  M.D.,  Professor  of  Therapeutics  and  Materia  Medica 
in  Glasgow  University.  Second  Edition.  Crown  8vo,  with  Map, 
OS.  (id 

The    Mineral    Waters   of   France,    and  its 

Wintering  Stations  (Medical  Guide  to).  With  a  Special  Map.  By  A. 
VlNTRAS,  M.D.,  Physician  to  the  French  Embassy,  and  to  the  French 
Hospital,  London.    Second  Edition.    Crown  8vo.  8s. 

Health  Resorts  of  the  Canary  Islands  in  their 

Climatological  and  Medical  Aspects.  By  J.  Cleasby  Taylor,  M.D., 
M.K  C.S.    8vo,  3s.  6d. 

Homburg-Spa  :  an  Introduction  to  its  Waters 

and  their  use.  By  Dr.  Arnold  Schetelig.  Crown  Svo,  with  Sy- 
noptical Table,  2s.  6d. 

Surgery:  its  Theory  and  Practice.  (Student's 

Guide.)  By  William  J.  Walsham,  F.R.C.S.,  Senior  Assistant 
Surgeon  to,  and  Lecturer  on  Anatomy  at,  St.  Bartholomew  s  Hospital. 
Fourth  Edition.    Fcap.  Svo,  with  33.5  Engravings,  12s. 

Surgical    Emergencies  :    together    with  the 

Emergencies  attendant  on  Parturition  and  the  Treatment  of  Poison- 
ing. By  W.  Paul  Swain,  F.R.C.S.,  Surgeon  to  the  South  Devon 
and  Bast  Cornwall  Hospital.  Fourth  Edition.  Crown  Svo,  with  120 
Engravings,  .5s. 

Illustrated  Ambulance  Lectures  :  to  which  is 

added  a  Nursing  Lecture.  By  John  M.  H.  Martin,  M.D.,  F.K.C.S., 
Honorary  Surgeon  to  the  Blackburn  Infirmary.  Third  Edition. 
Crown  Svo,  with  60  Engravings,  2s. 
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Operations  on  the  Brain  (a  Guide  to).  By 

Alec  Fraser    Professor  of  Anatomy,  Royal  College  of  Surgeons 
m  Ireland.     Illustrated  by  42  life-size  Plates  in  Autotype,  and 
Woodcuts  in  the  text.   Folio,  63s. 

Surgery.    By  C.  W.  Mansell  Moullin,  M.A., 

M.D.  Oxon.,  P.H.C.S.,  Surgeon  and  Lecturer  on  Physiology  to  the 
London  Hospital.    Large  8vo,  with  497  Engravings,  343. 

A  Course  of  Operative  Surgery."    By  Chris- 

TOPHEB  Heath,  Surgeon  to  University  College  Hospital.  Second 
Edition.  With  20  Coloured  Plates  (180  figures)  from  Nature,  by 
M.  LeveillE,  and  several  Woodcuts.    Large  8vo,  30s. 

By  the  same  Author. 

The  Student's  Guide  to  Surgical  Diagnosis. 

Second  Edition.   Fcap.  8vo,  6s.  6d. 

Also. 

Manual  of  Minor  Surgery  and  Bandaging.  For 

the  use  of  House-Surgeons,  Dressers,  and  Junior  Practitioners.  Tentli 
Edition.    Fcap.  8vo,  with  158  Engravings,  6s. 
.  Also. 

Injuries   and  Diseases  of  the  Jaws.  Fourtli 

Edition.  By  Henry  Percy  Dkan,  M.S.,  F.R.C.S.,  Assistant  Surgeon 
to  the  London  Hospital.    8vo,  with  187  Wood  Engravings,  14s. 

Also. 

Lectures  on  Certain   Diseases  of  the  Jaws. 

Delivered  at  the  R.C.S.,  England,  1887.  8vo,  with  64  Engravings. 
2s-  6d.  Also. 

Clinical  Lectures  on  Surgical  Subjects  De- 
livered in  University  College  Hospital.  Fcap.  8vo,  with  23  En- 
gravings, 6s. 

The   Practice   of    Surgery  :    a   Manual.  By 

Thomas  Bry'aut,  Consulting  Surgeon  to  Guy's  Hospital.  Fourth 
Edition.  2  vols,  crown  8vo,  with  750  Engravings  (many  being 
Coloured),  and  including  6  chromo  plates,  32s. 

By  the  same  Author. 

On  Tension  :  Inflammation  of  Bone,  and  Head 

Injuries.    Huuterian  Lectures,  1888.   Svo,  6s. 

Diseases   of  Bones  and  Joints.    By  Charles 

Macnamara,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  the 
Westminster  Hospital.   Svo,  with  Plates  and  Bngrawngs,  12s. 
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The   Surgeon's  Vade-Mecum  :  a  Manual  of 

Modern  Surgery.  By  R.  Druitt,  F.R.C.S.  Twelfth  Edition.  By 
Stanley  Boyd"  M.B..  F.R.C.S.,  Assistant  Surgeon  and  Pathologist 
to  Charing  Cross  Hospifcil.    Crown  8vo,  with  373  Engravings,  16s. 

The  Operations  of  Surgery  :  intended  for  use 

on  the  Dead  and  Living  Subject  alike.     By  W.  H.  A.  Jacobson 
MA     MB     M  Ch.  Oxon.,  F.R.C.S.,  Assistant  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  Guy's  Hospital.    Second  Edition.    8vo,  with 
•>?.'n  Illustrations,  30s. 

On  Anchylosis.     By  Bernard  E.  Brodhurst, 

F.R.C.S.,  Surgeon  to  the  Royal    Orthopedic  Hospital.  Fourth 
Edition.   8vo,  with  Engravings,  Ss. 

By  the  same  Author. 

Curvatures  and  Disease  of  the  Spine.  Fourth 

Edition.    8vo,  with  Engravings,  Is.  Od. 

Also. 

Talipes   Equino- Varus    or   Club -Foot.  8vo, 

witli  Engravings,  3s  6d. 

Surgical    Pathology  and    Morbid  Anatomy. 

(Student's  Guide  Series.)  By  Akthony  A.  Bowlbv,  F.R.C.S.. 
Assistant  Surgeon  to  St.  Bartholomew's  Hospital.  Second  Edition. 
Fcap.  8vo,  with  1.58  Engravings,  fls. 

By  the  same  Author. 

Injuries  and  Diseases  of  Nerves,  and  their 

Surgical  Treatment.    8vo,  with  20  Plates,  14s. 

Illustrations      of      Clinical      Surgery.  By 

JoNATHAK  Hutchinson,  F.R.S.,  Senior  Surgeon  to  the  London 
Hospital.  In  23  fasciculi.  6s.  6d.  each.  Fasc.  I.  to  X.  bound,  witli 
Appendi.x  and  Index,  £3  10s.  Fasc.  XI.  to  XXIII.  bound,  with  Index, 
£■1  10s. 

By  the  same  Author. 

Archives  of  Surgery;  Quarterly.     Nos.  I.  to 

XXI.  8vo,  2s.  6d.  each.  Vols.  I.  to  V.,  each  containing  4  Nos.. 
cloth,  109.  6d.  each. 

The  Human  Foot :   its  Form  and  Structure. 

Functions  and  Clothing.  By  Thomas  S.  Elli.s,  Consulting  Surgeon 
to  the  Gloucester  Iniirniary.  With  7  Plates  and  Engravings  (.5ft 
Figures).   8vo,  Ts.  6d. 
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Clubfoot:  Its  Causes,  Pathology,  and  Treat- 
ment By  Wm.  Adams,  F.H.C.S..  Consulting  Surgeon  to  the  Great 
Northern  and  other  Hospitals.  Second  Edition^  8vo,  with  106 
Engravings  and  6  Lithographic  Plates,  15s. 

By  the  same  Author. 

Lateral  and  other  Forms  of  Curvature  of  the 

Spme  :  their  Pathology  and  Treatment.  Second  Edition.  Svo,  with 
o  Lithographic  Plates  and  72  Wood  Engravings,  10s.  6d. 

Also. 

Contraction    of    the    Fingers  (Dupuytren's 

and  Congenital  Contractions) :  their  Treatment  by  Subcutaneous 
Divisions  of  the  Fascia,  and  Immediate  Extension.  Also  on  Hammer 
loe ;  Its  Curability  by  Subcutaneous  Division.  And  on  The  Oblitei-a- 
tion  of  Depressed  Cicatrices  by  a  Subcutaneous  Operation.  8\  o,  with 
S  Plates  and  .31  Engravings,  6s.  6d. 

Treatment  of  Internal  Derangements  of  the 

Knee-Joint,  by  Operation.  By  Herbert  W.  ALLmGH.VM,  F.R.C.S., 
Surgeon  to  the  Great  Northern  Central  Hospital,  etc.  Svo,  with 
Engravings,  .5s. 

Short  Manual  of  Orthopaedy.      By  Heather 

Bigg,  F.R.C.S.Ed.,  Part  I.  Deformities  and  Deficiencies  of  the 
Head  and  Necls.    Svo,  2s.  6d. 

Face    and    Foot  Deformities.     By  Frederick 

Churchill,  CM.   Svo,  with  Plates  and  Illustrations,  10s.  6d. 

Royal  London  Ophthalmic  Hospital  Reports. 

By  the  Medical  and  Surgical  Staff.    Vol.  XIII.,  Part  4.  Svo,  .5s. 

Ophthalmological  Society  of  the  United  King- 
dom.  Transactions.   Vol.  XIII.   Svo,  12s.  6d. 

The  Diseases  of  the  Eye.    (Student's  Guide 

Series.)  By  Edward  Nettleship,  F.R.C.S.,  Ophthalmic  Surgeon 
to  St.  Thomas's  Hospital.  Fifth  Edition.  Fcap.  Svo,  with  164 
Engravings  and  a  Coloured  Plate  illustrating  Colour-Blindness. 
7s.  6d. 

Diseases    and    Refraction    of  the  Eye.  By 

N.  C.  Macnamara,  F.R.C.S.,  Surgeon  to  Westminster  Hospital,  and 
GusTAvus  Hartridge,  F.R.C.S.,  Surgeon  to  the  Roj'al  Westminster 
Ophthalmic  Hospital.  Fifth  Edition.  Crown  Svo,  with  Plate,  1.56 
Engravings,  also  Test-types,  10s.  6d. 
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On  Diseases  and  Injuries  of  the  Eye:  a  Course 

of  Systematic  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  R.  Wolfe,  M.D.,  F.R.C.S.B.  With  10  Coloured 
Plates  and  157  Wood  Engra^angs.    8vo,  21s. 

Normal    and   Pathological  Histology  of  the 

Human  Eye  and  Eyelids.  By  C.  Feed.  Poli-ock,  M.D.,  F.R.C.S., 
and  F.R.S.E.,  Surgeon  for  Diseases  of  the  Eye  to  Anderson's  College 
Dispensary,  Glasgow.    Crown  8vo,  with  100  Plates  (230  drawings),  1.58. 

Diseases  of  the  Eye  :  a  Handbook  of  Ophthal- 
mic Practice  for  Students  and  Practitioners.  By  G.  B.  de  Schweinitz, 
M.D.,  Professor  of  Diseases  of  the  Bye  in  the  Philadelphia  Polyclinic. 
With  216  Illustrations,  and  2  Chromo-Lithographic  Plates.    Svo,  18s. 

Atlas   of  Ophthalmoscopy.     Composed  of  12 

Chromo-lithographic  Plates  (59  Figures  drawn  from  nature)  and 
Explanatory  Text.  By  Richard  Liebreich,  M.R.C.S.  Translated  by 
H.  EoSBOROUGH  SwANZY,  M.B.   Third  Edition,  ito,  40s. 

Refraction  of  the  Eye  :  a  Manual  for  Students. 

By  GusTAvus  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  West- 
minster Ophthalmic  Hospital.  Seventh  Edition.  Crown  Svo,  with 
98  Illustrations,  also  Test-types,  etc.,  6s. 

By  the  same  Author. 

The  Ophthalmoscope  :  a  Manual  for  Students. 

Second  Edition.    Crown  8vo,  with  67  Illustrations  and  4  Plates,  4s.  6d . 

Glaucoma  :  its  Pathology  and  Treatment.  By 

Priestley  Sjiith,  Ophthalmic  Surgeon  to  the  Queen's  Hospital, 
Birmingham.  Svo,  with  64  Engravings  and  12  Zinco-photographs. 
7s.  6d. 

Hints  on  Ophthalmic   Out-Patient  Practice. 

By  Charles  Higgens,  Ophthalmic  Surgeon  to  Guy's  Hospital. 
Third  Edition.    Fcap.  Svo,  3s. 

Eyestrain  (commonly  called  Asthenopia).  By 

Brnest  Clarice,  M.D.,  B.S.  Lond.,  Surgeon  to  the  Central  London 
Ophthalmic  Hospital,  Surgeon  and  Ophthalmic  Surgeon  to  the 
Miller  Hospital.   Svo,  with  22  Illustrations,  5s. 

Sore  Throat :  its  Nature,  Varieties,  and  Treat- 
ment. By  Phosser  James,  M.D.  Fifth  Edition.  Post  Svo,  with 
Coloured  Plates  and  Engravings,  6s.  6d. 
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Diseases  and   Injuries  of  the  Ear.     By  Sir 

William  B.  Dalbv,  F.R.C.S.,  M.B.,  Coi.suHinf  Aural  Surgeon  to 
St.  George's  Hospital.  Fourth  Edition.  Crown  8vo,  with  8  Coloured 
Plates  and  38  Wood  Engravings.    10s.  (id. 

By  the  same  Author. 

Short  Contributions  to  Aural  Surgery,  between 

1875  and  1889.    Second  Edition.    8vo,  with  Engravings,  3s.  (id. 

Diseases  of  the  Ear,  including  the  Anatomy 

and  Pliysiology  of  the  Organ,  together  with  the  Treatment  of  the 
Affections  of  the  Nose  and  Pharyn.x,  which  conduce  to  Aural  Disease 
(a  Treatise).  By  T.  M.4.KK  Hovkll,  F.R.C.S.E.,  M.K.C.S. ;  Aural 
Surgeon  to  the  London  Hospital,  and  Lecturer  on  Diseases  of  the 
Throat  in  the  College,  etc.    8vo,  with  123  Engravings,  18s. 

A  System  of  Dental  Surgery     By  Sir  John 

Tomes,  F.R.S.,  and  C.  S.  Tomes,  M.A.,  F.R.S.  Third  Edition.  Crown 
8vo,  with  292  Engravings,  1.5s. 

Dental  Anatomy,  Human  and  Comparative : 

A  Manual.  By  Charles  S.  To.mes,  M.A.,  F.R.S.  Fourth  Edition. 
Crown  8vo,  with  23.5  Engravings,  12s.  (id. 

A    Manual    of    Nitrous    Oxide  Anaesthesia, 

By  J.  Fkederick  W.  Silk,  M.D.  Lond.,  M.R.C.S.,  Assistant 
Ana;3thetist  to  Guy's  Hospital,  Ana-sthetist  to  the  Dental  School  of 
Guy's  Hospital,  and  to  the  Royal  Free  Hospital.  8vo,  with  2(i  En- 
gravings, .5s. 

Notes    on    Dental    Practice.      By  Henry  C. 

Quinby,  L.D.S.I.,  late  President  of  the  British  Dental  Association. 
Second  Edition.    8vo,  with  92  Illustrations,  8s. 

Elements    of   Dental    Materia    Medica  and 

Therapeutics,  with  Pharmacopeia.  By  James  Stocked, 
L.D.S.,  R.C.S.,  Pereira  Prizeman  for  Materia  Medica,  and  Thomas 
Gaddes,  L.D.S.  Eng.  and  Edin.    Third  Edition.    Fcap.  8vo,  7s.  6d. 

Practical  Treatise  on  Mechanical  Dentistry. 

By  Joseph  Hichardson,  M.D.,  D.D.S.  Sixth  Edition,  revised  and 
edited  by  George  W  Wahrek,  D.D.S.  Royal  8vo.  With  600 Engrav- 
ings, 21s. 

Leprosy  in  British  Guiana.    By  John  D.  Hillis, 

F.R.C.S.,  M.R.LA.,  Medical  Superintendent  of  the  Leper  Asylum, 
British  Guiana.  Imp.  8vo,  with  22  Lithographic  Coloured  Plates  and 
Wood  Engravings,  £1  lis.  6d. 
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^iieas^of  the   Skin    (Introduction  to  the 

study  of)    By  P.  H.  Pye-Smith,  M.D.,  F.R.S.,  F.E.C.P.,  Physician 
to  Guy's  Hospital.    Ciown  8vo,  with  26  Engravings,  7s.  6cl. 

Papers  on  Dermatology.    By  E.  D.  Mapother, 

M.D..  Bx-Pi-es.  R. C.S.I.    8vo,  3s.  6d. 

Atlas   of  Skin   Diseases.     By   Tilbury  Fox. 

M.D.,  F.R.C.P.  With  72  Coloured  Plates.  Royal  4to,  half  morocco, 
£6  (5s. 

Diseases  of  the  Skin  :  a  Practical  Treatise  for 

the  Use  of  Students  and  Practitioners.  By  J.  N.  Hyde,  A.M., 
M  D  Professor  of  Skin  and  Venereal  Diseases,  Rush  Medical  College, 
Chicago.  Second  Edition.  8vo,  with  2  Coloured  Plates  and  96  En- 
gravings, 20s. 

Sarcoma    and   Carcinoma  :   their  Pathology, 

Diagnosis,  and  Treatment.  By  Henry  T.  Butlin,  P.R.C.S.,  Assistant 
Surgeon  to  St.  Bartholomew's  Hospital.    8vo,  with  4  Plates,  8s. 

By  the  same  Author. 

Malignant  Disease  of  the  Larynx  (Sarcoma 

and  Carcinoma).    8vo,  with  5  Engravings,  .5s. 

Also. 

Operative  Surgery  of  Malignant  Disease.  8vo, 

14s. 

On  Cancer  :  its  Allies    and  other  Tumours : 

their  Medical  and  Surgical  Ti-eatment.  By  F.  A.  PaRCELL,  M.D., 
M.C.,  Surgeon  to  the  Cancer  Hospital,  Brompton.  8vo,  with  21 
Engravings,  10s.  6d. 

Cancers  and  the  Cancer  Process:  a  Treatise, 

Practical  and  Theoretic.  By  Herbert  L.  Skow,  M.D.,  Surgeon  to 
the  Cancer  Hospital,  Brompton.    8vo,  with  15  Lithographic  Plates. 

By  the  same  Author. 

The    Re-appearance   (Recurrence)   of  Cancer 

after  apparent  Extirpation.    8vo,  .=>s.  6d. 

Also. 

The  Palliative  Treatment  of  Incurable  Cancer. 

Crown  8vo,  2s.  6d. 
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Diagnosis    and    Treatment   of   Syphilis  Bv 

By  the  same  Author, 

Eczema:   its  Etiology,  Pathology,  and  Treat- 
ment.  Crown  8vo,  Ss.  6d. 

Til  ■ 

Illustrations    of  Diseases   of  the    Skin  and 

Syphilis,  with  Remarks.    Fasc.  I.  with  3  Plates.    Imp.  4to,  .5s. 

Cancerous  Affections  of  the  Skin  (Epithelioma 

and  Eodent  Ulcer).  By  Gkohgb  Thin,  M.D.  Post  8vo,  with  8  Ena.-av- 
ings,  5s.  „  " 

By  the  same  Author. 

Pathology     and    Treatment    of  Ringworm. 

Svo,  with  21  Engravings,  5s. 

Urinary  and  Renal  Derangements  and  Calcu- 
lous Disorders.  By  Lionel  S.  Beale,  P.R.C.P.,  V.li.S.,  Physician  to 
King's  College  Hospital.   Svo,  5s. 

Clinical  Chemistry  of  Urine  (Outlines  of  the). 

By  C.  A.  MacMunn,  M.A.,  M.D.    Svo,  with  6i  Engravings  and  Plate 
ot  Spectra,  9s. 

Diseases  of  the  Male  Organs  of  Generation. 

By  W.  H.  A.  Jacobson,  M.Ch.O.xon.,  F.R.C.S.,  Assistant-Surgeon  to 
Guy  s  Hospital.    Svo,  with  8S  Engravings,  22s. 

Atlas  of  Electric  Cystoscopy.     By  Dr.  Emil 

BURCKHARDT,  late  of  the  Surgical  Clinique  of  the  University  of 
Bale,  and  E.  Hurry  Fbnwick,  F.R.C.S.,  Surgeon  to  the  London 
Hospital  and  St.  Peter's  Hospital  for  Stone.  Hoj-al  Svo,  with  Si- 
Coloured  Plates,  embracing  S3  Figures.  21s. 

Electric    Illumination    of   the    Bladder  and 

Urethra,  as  a  Means  of  Diagnosis  of  Obscure  Vesico-Urethral  Diseases. 
By  B.  Hurry  Fbnwick,  F.R.C.S.,  Surgeon  to  London  Hospital  and 
St.  Peter's  Hospital  for  Stone.  Second  Edition.  Svo,  with  51  En- 
gravings, 6s.  6d. 

By  the  same  Author. 

The  Cardinal  Symptoms  of  Urinary  Disease  : 

their  Diagnostic  Significance  and  Treatment.    Svo,  with  36  Illustra- 
tions, Ss.  6d. 
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By  SIR  HENRY  THOMPSON,  F.R.C.S. 

Diseases    of   the    Urinary    Organs.  Clinical 

Lectures.   Eighth  Edition.    8vo,  with  121  Engravings,  10s.  6d. 

Diseases  of  the   Prostate  :    their  Pathology 

:uul  Treatment.   Si.-cth  Edition.    8vo,  with  39  Engravings,  6s. 

Some  Important  Points  connected  with  the 

Surgery  of  the  Urinary  Organs.  Lectures  delivered  in  the  R.C.S. 
Svo,  with  44  Engravings.    Student's  Edition,  2s.  6d. 

Practical  Lithotomy   and  Lithotrity  ;    or,  an 

Inquiry  into  the  Best  Modes  of  Removing  Stone  from  the  Bladder. 
Third  Edition.   8fo,  with  87  Engravings,  lOs. 

The  Preventive  Treatment  of  Calculous  Dis- 
ease, and  the  Use  of  Solvent  Remedies.  Tliird  Edition.  Cr.  8vo,  2s.  (3d. 

Tumours  of  the  Bladder  :  their  Nature,  Sym- 
ptoms, and  Surgical  Treatment.   Svo,  with  numerous  Illustrations,  .5s. 

Stricture  of  the  Urethra,  and  Urinary  Fistulae  : 

their  Pathology  and  Treatment.  Fourth  Edition.  Svo,  with  74  En- 
gravings, 6s. 

The   Suprapubic   Operation    of  Opening  the 

Bladder  for  Stone  and  for  Tumours.    Svo,  with  Engravings,  3s.  6d. 

Introduction  to  the  Catalogue;  being  Notes 

of  1,000  Cases  of  Calculi  of  the  Bladder  removed  by  the  Authoi',  and 
now  in  the  Museum  of  R.C.S.    Svo,  2s. 6d. 


The  Surgical  Diseases  of  the  Genito-Urinary 

Organs,  including  Syphilis.  By  E.  L.  Keyes,  M.D.,  Professor  of 
Genito-Urinary  Surgery,  Syphiology,  and  Dermatology  in  Bellex'ue 
Hospital  Medical  College,  New  York  (a  revision  of  Van  Buben  and 
Keyes'  Text-book).   Roy.  Svo,  with  114  Engravings,  21s. 

Lectures    on   the   Surgical  Disorders  of  the 

Urinary  Organs.  By  Reginald  Hakrison,  F.R.C.S.,  Surgeon  to  St. 
Peter's  Hospital.    Fourth  Edition.    Svo,  with  156  Engravings,  16s. 

The  Surgery  of  the  Rectum.    By  Henry  Smith, 

Emeritus  Professor  of  Surgery  in  King's  College,  Consulting  Surgeon 
to  the  Hospital.   Fifth  Edition.   Svo,  6s. 
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Diseases  of  the  Rectum  and  Anus.    By  Alfred 

Cooper,    F.H.C.S.,   Senior   Surgeon   to   St.  Mark's  Hospital  for 
Fistula;  and  P.  Swinford  Edwards,  P.K.C.S.,  Senior  Assistant 
Surgeon  to  St.  Mark's  Hospital.   Second  Edition,  with  Illustrations 
8vo,  12s. 

Diseases     of   the    Rectum    and    Anus.  By 

Harrison  Cripps,  F.R.C.S.,  Assistant  Surgeon  to  St.  Bartholomew's 
Hospital,  etc.  Second  Edition.  8vo,  with  13  Lithographic  Plates  and 
numerous  Wood  Engravings,  12s.  6d. 

By  the  same  Author. 

Cancer  of  the  Rectum.   Especially  considered 

with  regard  to  its  Surgical  Treatment.  Jackson ian  Prize  Essay. 
Third  Edition.   8vo,  with  13  Plates  and  several  Wood  Engravings,  6s. 

The  Diagnosis  and  Treatment  of  Diseases  of 

the  Rectum.  By  WfLLiAM  Allingham,  F.R.C.S.,  Surgeon  to  St. 
Mark's  Hospital  for  Fistula.  Fifth  Edition.  By  Herbert  Wm. 
Allingham,  F.R.C.S.,  Surgeon  to  the  Great  Northern  Central  Hospital, 
Demonstrator  of  Anatomy  at  St.  George's  Hospital.  Svo,  with  o'.i 
Engravings,  10s.  6d. 
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